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SIGNAL TRANSMISSION METHOD AND It should be understood that , in this embodiment of this 
COMMUNICATIONS APPARATUS application , the terminal device may determine at least one 

antenna panel and / or at least one signal based on the first 
CROSS - REFERENCE TO RELATED information . To be specific , in this embodiment of this 

APPLICATIONS 5 application , the terminal device may transmit a part or all of 
the M signals by using all or a part of the N antenna panels . 

This application is a continuation of International Appli In this embodiment of this application , the terminal 
cation No. PCT / CN2019 / 092856 , filed on Jun . 25 , 2019 , device can select , based on the first information , an antenna 
which claims priority to Chinese Patent Application No. panel for transmitting a signal and / or a signal that needs to 
201811143507.7 , filed on Sep. 28 , 2018. The disclosures of 10 be transmitted . This embodiment of this application pro 
the aforementioned applications are hereby incorporated by vides a solution of determining a signal that needs to be 

transmitted , and resolves a problem that a terminal device reference in their entireties . cannot select an antenna panel for transmitting a signal when 
a network device instructs the terminal device to transmit TECHNICAL FIELD 15 one signal , or a problem that a terminal device cannot select 
an antenna panel for transmitting a signal and / or a signal that This application relates to the communications field , and needs to be transmitted when a network device instructs the in particular , to a signal transmission method and a com terminal device to simultaneously transmit a plurality of munications apparatus . signals . 

It should be understood that , in this embodiment of this BACKGROUND application , the first time unit may be a period of time . For 
example , the first time unit may be one or more orthogonal In a wireless communications system , to improve trans- frequency division multiplexing ( orthogonal frequency divi 

mission efficiency while ensuring transmission reliability , a sion multiplexing , OFDM ) symbols , one or more slots , or 
network device generally estimates quality of a radio chan- 25 one or more subframes . This is not limited in this embodi 
nel used for signal transmission , and determines a schedul- ment of this application . 
ing scheme based on the quality of the radio channel . In this embodiment of this application , the M signals may 

To overcome a relatively high propagation loss , a signal completely overlap in time , or the M signals partly overlap 
transmission mechanism based on a beamforming technol- in time . This is not limited in this embodiment of this 
ogy is used to compensate for the loss in a signal propaga- 30 application . 
tion process by using a relatively high antenna gain . That the M signals completely overlap in time may 

After beam training , N ( N is an integer greater than or indicate that time of transmitting all of the M signals 
equal to 1 ) best beam pairs ( beam pair link , BPL ) used for configured by the network device is the same . For example , 
communication may be determined between the network all the signals are transmitted on an OFDM symbol 1. That 
device and a terminal device . During communication , the 35 the M signals partly overlap in time may indicate that time 
network device and the terminal device may use at least one of transmitting signals in the M signals configured by the 
of the N BPLs for signal transmission . network device does not completely overlap . For example , 

In long term evolution ( long term evolution , LTE ) , one in the M signals configured by the network device , a first 
terminal device has only one beam ( beam ) . However , in new signal is transmitted on the OFDM symbol 1 to an OFDM 
radio ( new radio , NR ) , one terminal device may have a 40 symbol 3 , a second signal is transmitted on the OFDM 
plurality of antenna panels ( panel ) , and may support a symbol 1 to an OFDM symbol 2 , and a third signal is 
plurality of beams . For a terminal device , how to select an transmitted on the OFDM symbol 2 to the OFDM symbol 3 . 
antenna panel to transmit a signal when the terminal device In this case , the first signal to the third signal partly overlap 
has a plurality of antenna panels is not mentioned in content in time , that is , overlap on the OFDM symbol 2 . 
of an existing protocol . It should be understood that , in this embodiment of this 

Therefore , a problem to be urgently resolved is how the application , the configuration information may include one 
terminal device selects an antenna panel to transmit a signal piece of information or may include a plurality of pieces of 
when the network device instructs the terminal device to information . For example , the configuration information 
transmit one signal or simultaneously transmit a plurality of may include at least one of radio resource control ( radio 
signals . 50 resource control , RRC ) information , medium access control 

( medium access control , MAC ) information , or downlink 
SUMMARY control information ( downlink control information , DCI ) . 

When the configuration information includes a plurality 
This application provides a signal transmission method of pieces of information , the plurality of pieces of informa 

and a communications apparatus , so that a terminal device 55 tion may be transmitted together by the network device , or 
can select an antenna panel for transmitting a signal and / or may be transmitted separately by the network device . In 
a signal that needs to be transmitted . other words , the plurality of pieces of information may be 

According to a first aspect , a data transmission signal is transmitted by the network device by using one piece of 
provided . The method includes : receiving , by a terminal signaling , or may be transmitted by the network device by 
device , configuration information , where the configuration 60 using a plurality of pieces of signaling . This is not limited in 
information is used to configure the terminal device to this embodiment of this application . Optionally , when this 
transmit M signals in a first time unit , the terminal device has application is applied to a joint transmission scenario , the 
N antenna panels , M is an integer greater than or equal to 1 , configuration information may be transmitted by at least two 
and N is an integer greater than or equal to 2 ; and network devices for joint transmission . For example , each 

transmitting , by the terminal device , at least one of the M65 network device transmits a part of information in the con 
signals based on first information by using at least one of the figuration information . Optionally , when this application is 
N antenna panels . applied to a joint transmission scenario , the configuration 
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information may alternatively be transmitted by one ( for embodiment of this application may also be expressed as N 
example , a serving network device or a coordinated network beams . This is not limited in this embodiment of this 
device ) of at least two network devices for joint transmis- application . 
sion . To be specific , the network device transmits the plu- In this embodiment of this application , the first informa 
rality of pieces of information in the configuration informa- 5 tion may include one or more pieces of information . To be 
tion . This is not limited in this embodiment of this specific , in this embodiment of this application , the terminal 
application . device may determine , based on one or more pieces of 

For example , the network device may use RRC informa information , an antenna panel for transmitting a signal 
tion to instruct to transmit a signal 1 on the OFDM symbol and / or a signal that needs to be transmitted . 
1 , use DCI to instruct to transmit a signal 2 on the OFDM Optionally , as an example rather than a limitation , the first 

information may symbol 1 , and use MAC information to instruct to transmit include at least one of the following three 
pieces of information : a signal 3 on the OFDM symbol 1 . ( 1 ) Priority of a Signal Correspondingly , the terminal device determines , based It should be understood that , in this embodiment of this on one or more of the RRC information , the DCI informa 15 application , the priority of the signal may be indicated by the tion , and the MAC information in the configuration infor network device , or may be predefined by a protocol , or may 

mation , that the network device instructs the terminal device be determined by the terminal device itself . This is not 
to transmit the signal 1 to the signal 3 on the OFDM symbol limited in this embodiment of this application . 
1. Further , the terminal device determines , based on the first Optionally , if the first information includes the priority of 
information , an antenna panel for transmitting a signal 20 the signal , and the priority of the signal is indicated by the 
and / or a signal that needs to be transmitted in the signal 1 to network device , the first information may include indication 
the signal 3 . information of the priority of the signal , instead of the 

It should be understood that , in this embodiment of this priority . 
application , the signal that the network device configures the For example , when the first information includes the 
terminal device to transmit includes but is not limited to at 25 priority of the signal , the terminal device may preferentially 
least one of the following signals : a physical random access determine , based on the priority of the signal , that a panel for 
channel ( physical random access channel , PRACH ) , a physi- transmitting a signal is an antenna panel for a high - priority 
cal uplink control channel ( physical uplink control channel , signal , and / or determine that a signal that needs to be 
PUCCH ) , a physical uplink shared channel ( physical uplink transmitted is a high - priority signal . 
shared channel , PUSCH ) ( for example , information for 30 With reference to the first aspect , in an implementation of 
carrying a beam training measurement result RSRP or the the first aspect , the priority of the signal satisfies at least one 
like , information such as channel state information CSI , or of the following conditions : 
information such as a hybrid automatic repeat request a signal to be transmitted by using fewer panels has a 
HARQ ) , an SRS used for CSI measurement , and an SRS higher priority ; 
used for beam training or beam management . a priority of a signal on a physical random access channel 

It should also be understood that , when the present PRACH is higher than a priority of a signal on a physical 
invention is applied to a single - point transmission scenario , uplink control channel PUCCH , a priority of a signal on a 
the configuration information ( for example , one or more PUCCH is higher than a priority of a signal on a physical 
pieces of signaling ) may instruct the terminal device to uplink data channel PUSCH , or a priority of a signal on a 
simultaneously transmit the M signals to one network 40 PUSCH is higher than a priority of a sounding reference 
device ; or when the present invention is applied to multi- signal SRS ; 
point transmission ( for example , a COMP scenario ( such as a signal that occupies more resource blocks ( Resource 
NCJT transmission ) ) , the configuration information ( for Block , RB ) has a higher priority ; 
example , one or more pieces of signaling ) may instruct the a signal to be transmitted by using a higher resource 
terminal device to transmit the M signals to two or more 45 bandwidth has a higher priority ; 
network devices separately . This is not limited in this a signal to be transmitted by using more data layers has a 
embodiment of this application . higher priority ; and 

It should be understood that , in this embodiment of this a priority of a signal on a time domain resource is higher 
application , an antenna panel ( panel ) may also be referred to than a priority of a signal on a subsequent time domain 
as an antenna set , a radio transceiver unit ( transceiver unit 50 resource . 
TXRU ) ( or referred to as a radio transceiver module ) , an It should be understood that , the panel for transmitting a 
antenna unit , an antenna group , a horizontal antenna set , a signal may be indicated by the network device , or may be 
vertical antenna set , an antenna array or element , an antenna determined by the terminal device itself . For example , the 
port set , or the like . This is not limited in this embodiment panel for transmitting a signal is determined by the terminal 
of this application . 55 device based on a pre - measurement result , spatial relation 

It should be understood that , in this embodiment of this information , path loss information , a priority of a panel , or 
application , the terminal device may have N antenna panels , a priority of a signal . This is not limited in this embodiment 
where at least one antenna port may be configured on each of this application . 
antenna panel , and the at least one antenna port configured Specifically , each condition for determining a priority of 
on each antenna panel may be referred to as an antenna port 60 a signal may be separately used for determining the priority 
group . of the signal , or a plurality of conditions may be jointly used 

In an optional implementation , one panel in this embodi- for determining the priority of the signal . For example , a 
ment of this application can radiate one or more beams in sequence may be set for the plurality of conditions ; and if the 
different directions . In actual application , in one communi- priority of the signal can be determined by using a former 
cation transmission process , one panel may radiate one 65 condition , the priority of the signal is determined based on 
beam in a particular direction . To be specific , one panel may the determining result ; or if the priority of the signal cannot 
correspond to one beam . Therefore , the N panels in this be determined by using a former condition , for example , if 
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it is determined , based on the former condition , that priori- a lower path loss of a signal indicates a higher priority of 
ties of two signals are the same , the priority of the signal is a panel corresponding to the signal ; 
determined by using a latter condition , until priorities of higher power of a signal indicates a higher priority of a 
different signals can be distinguished . panel corresponding to the signal ; and 

For example , a condition 1 is : a signal to be transmitted 5 a smaller index ( index ) of a panel indicates a higher 
by using fewer panels has a higher priority ; a condition 2 is : priority of the panel . 
a priority of a signal on a physical random access channel Specifically , each condition for determining a priority of 
PRACH is higher than a priority of a signal on a physical a panel may be separately used for determining the priority 
uplink control channel PUCCH , and / or a priority of a signal of the panel , or a plurality of conditions may be jointly used 
on a PUCCH is higher than a priority of a signal on a 10 for determining the priority of the panel . For example , a 
physical uplink data channel PUSCH , and / or a priority of a sequence may be set for the plurality of conditions , and if the 
signal on a PUSCH is higher than a priority of a sounding priority of the panel can be determined by using a former 
reference signal SRS ; a condition 3 is : a signal that occupies condition , the priority of the panel is determined based on 
more resource blocks ( Resource Block , RB ) has a higher the determining result ; or if the priority of the panel cannot 
priority ; a condition 4 is : a signal to be transmitted by using 15 be determined by using a former condition , for example , if 
a higher resource bandwidth has a higher priority ; a condi- it is determined , based on the former condition , that priori 
tion 5 is : a signal to be transmitted by using more data layers ties of two panels are the same , the priority of the panel is 
has a higher priority ; and a condition 6 is : a priority of a determined by using a latter condition , until priorities of 
signal on a time domain resource is higher than a priority of different panels can be distinguished . 
a signal on a subsequent time domain resource . In actual 20 It should be understood that , in this embodiment of this 
application , priorities of signals may be determined first application , power of a signal may be power for transmitting 
based on the condition 1 , and if the priorities of the signals the signal , where the power for transmitting the signal is 
are the same , the priorities of the signals are determined determined by the terminal device based on a power control 
based on the condition 2 , and so on , until priorities of parameter configured by the network device . This is not 
different signals are determined . It should be understood 25 limited in this embodiment of this application . 
that , although the foregoing provides a method for deter- ( 3 ) Spatial Relation Information or Path Loss Information 
mining priorities of signals based on a sequence of the Corresponding to a Signal 
condition 1 to the condition 6 , this embodiment of this For example , the terminal device determines , based on 
application is not limited thereto . In actual application , the spatial relation information or path loss information corre 
sequence of the six conditions may be changed . Alterna- 30 sponding to the signal , that a panel for transmitting a signal 
tively , in actual application , only a part of the six conditions is an antenna panel corresponding to good channel quality , 
are used for determining priorities of signals . For example , and / or determines that a signal that needs to be transmitted 
priorities of signals are determined by using only the con- is a signal corresponding to good channel quality , where the 
dition 1 and the condition 2. Further , a priority of the channel quality is channel quality of a reference signal 
condition 2 may be higher than a priority of the condition 1. 35 indicated by spatial relation information or path loss infor 
To be specific , the terminal device first determines the mation corresponding to the signal . 
priorities of the signals based on the condition 2 , and if the It should be understood that , in this embodiment of this 
priorities of the signals are the same , the terminal device application , the spatial relation information corresponding to 
determines the priorities of the signals based on the condi- the signal may also be referred to as spatial relation infor 
tion 1. It should be understood that , only some conditions for 40 mation of the signal . The spatial relation information of the 
determining priorities of signals are illustrated above . signal may be configured by the network device , and the 
Optionally , in this embodiment of this application , priorities terminal device transmits the signal based on the spatial 
of signals may be further determined by using other condi- relation information of the signal that is configured by the 
tions . network device . To be specific , the terminal device deter 

For example , a signal corresponding to a smaller cell 45 mines , based on the spatial relation information , a transmit 
index has a higher priority , or for signals of a same type , a beam for the terminal device to transmit the signal . Option 
signal whose resource index is smaller has a higher priority . ally , the spatial relation information of the signal may 
This is not limited in this embodiment of this application . alternatively be determined in a predefined manner , and the 

( 2 ) Priority of a Panel Corresponding to a Signal terminal device determines , based on the predefined spatial 
It should be understood that , in this embodiment of this 50 relation information of the signal , the transmit beam for the 

application , the priority of the panel corresponding to the terminal device to transmit the signal . 
signal may be indicated by the network device , or may be With reference to the first aspect , in an implementation of 
predefined by a protocol , or may be determined by the the first aspect , a lower path loss of the signal indicates better 
terminal device itself . This is not limited in this embodiment channel quality of the reference signal . 
of this application . It should be understood that , in actual application , the 

For example , based on the priority of the panel corre- terminal device may determine , based on only one of the 
sponding to the signal , the terminal device determines that three pieces of information ( 1 ) , ( 2 ) , and ( 3 ) , an antenna panel 
a panel for transmitting a signal is a high - priority antenna for transmitting a signal and / or a signal that needs to be 
panel , and / or determines that a signal that needs to be transmitted , or may determine , based on two or more of the 
transmitted is a signal corresponding to a high - priority 60 three pieces of information , an antenna panel for transmit panel ting a signal and / or a signal that needs to be transmitted . For 

With reference to the first aspect , in an implementation of example , the terminal device may first determine , based on 
the first aspect , the priority of the panel satisfies at least one one piece of information , an antenna panel for transmitting 
of the following conditions : a signal and / or a signal that needs to be transmitted ; and if 

better channel quality of a reference signal indicated by 65 no result is determined , the terminal device may further 
spatial relation information corresponding to a signal indi- determine , based on another piece of information , an 
cates a higher priority of a panel corresponding to the signal ; antenna panel for transmitting a signal and / or a signal that 

55 



a 

15 

US 11,337,235 B2 
7 8 

needs to be transmitted , until the terminal device can deter- the terminal device or a reference signal in spatial info for 
mine a final antenna panel for transmitting a signal and / or a transmitting a signal by the terminal device belongs to a 
final signal that needs to be transmitted . For another reference signal resource set S , it is considered that the 
example , a sequence of using the foregoing three pieces of terminal device uses a panel associated with the reference 
information may exist . For example , the sequence of using 5 signal resource set S to transmit the signal . 
the foregoing three pieces of information is : the first piece of It should also be understood that , herein the pre - measure 
information to the third piece of information . To be specific , ment result is a pre - measurement result based on which the 
the terminal device first uses the first piece of information to terminal device determines a panel for transmitting a signal . 
determine a signal to be transmitted ; and if a final result is For example , the terminal device may determine , based on 
determined , the other two pieces of information are not 10 a result of beam training measurement , a panel having 
considered ; or if no final result is determined , the terminal relatively good channel quality for transmitting a signal . For 
device uses the other two pieces of information in sequence example , the terminal device may determine a panel for 
to determine an antenna panel for transmitting a signal transmitting a signal based on a recent beam training mea 
and / or a signal that needs to be transmitted , until the surement result . 
terminal device can determine a final result . With reference to specific examples , the following sepa 

It should also be understood that , in this embodiment of rately describes in detail specific solutions in which the 
this application , the first information may further include terminal device transmits at least one of the M signals by 
other information . To be specific , the terminal device may using at least one of the N antenna panels in different cases 
further determine , based on the other information , an in this embodiment of this application . 
antenna panel for transmitting a signal and / or a signal that 20 With reference to the first aspect , in an implementation of 
needs to be transmitted . This is not limited in this embodi- the first aspect , M is greater than or equal to 2 , the first 
ment of this application . information includes priorities of signals , and the transmit 

For example , in actual application , at least one antenna ting , by the terminal device , at least one of the M signals 
panel for transmitting a signal by the terminal device may be based on the first information by using at least one of the N 
determined by the terminal device based on the first infor- 25 antenna panels includes : 
mation , or may not be determined based on the first infor- transmitting , by the terminal device based on priorities of 
mation . This is not limited in this embodiment of this the M signals by using at least one of the N antenna panels , 
application . For example , the at least one antenna panel for at least one of the M signals that has a relatively high signal 
transmitting a signal by the terminal device may be deter- priority . 
mined by the terminal device based on at least one of the 30 Therefore , in this embodiment of this application , pref 
following content : erentially transmitting a high - priority signal can ensure 

indication information ; reliable transmission of the high - priority signal . 
a pre - measurement result ; With reference to the first aspect , in an implementation of 
the spatial relation information or the path loss informa- the first aspect , the first information includes a priority of a 

tion ; 35 panel corresponding to the signal , and the transmitting , by 
the priority of the panel ; and the terminal device , at least one of the M signals based on 
the priority of the signal . the first information by using at least one of the N antenna 
It should be understood that , the indication information panels includes : 

may be information indicated by the network device . Herein transmitting , by the terminal device based on priorities of 
the network device may explicitly indicate the panel or 40 panels corresponding to the M signals by using at least one 
implicitly indicate the panel by using the indication infor- of the N antenna panels , at least one of the M signals that 
mation . This is not limited in this embodiment of this corresponds to a panel having a relatively high priority ; or 
application transmitting , by the terminal device , at least one of the M 

For example , the network device may explicitly indicate signals based on priorities of panels corresponding to the M 
a panel for transmitting a signal by the terminal device . 45 signals by using at least one of the N antenna panels that has 
Specifically , when the terminal device accesses the network a relatively high priority ; or 
device , the terminal device may report panel information of transmitting , by the terminal device based on priorities of 
the terminal device , and the network device may explicitly panels corresponding to the M signals by using at least one 
indicate , by using signaling , a specific antenna panel for of the N antenna panels that has a relatively high priority , at 
transmitting a signal by the terminal device . It should be 50 least one of the M signals that corresponds to a panel having 
understood that , herein the signaling indicating the antenna a relatively high priority . 
panel may be signaling same as or different from the Therefore , in this embodiment of this application , pref 
signaling in the configuration information in step 210. This erentially transmitting a signal of a high - priority panel can 
is not limited in this embodiment of this application . For ensure reliable transmission of the signal of the high - priority 
another example , the network device explicitly indicates , by 55 panel . 
using spatial relation information , an antenna panel for With reference to the first aspect , in an implementation of 
transmitting a signal by the terminal device . the first aspect , the first information includes spatial relation 

For another example , the network device may further information or path loss information corresponding to the 
implicitly indicate a panel for transmitting a signal by the signal , and the transmitting , by the terminal device , at least 
terminal device . Specifically , the network device may 60 one of the M signals based on first information by using at 
implicitly indicate a panel by using a reference signal least one of the N antenna panels includes : 
resource index or a reference signal resource set index . For transmitting , by the terminal device based on channel 
example , the network device configures a corresponding quality of reference signals indicated by spatial relation 
reference signal ( for example , a sounding reference signal information or path loss information corresponding to the M 
SRS ) resource set for each panel of the terminal device . For 65 signals by using at least one of the N antenna panels , at least 
example , each antenna panel is associated with one or more one of the M signals that corresponds to relatively good 
reference signal resource sets . If a signal to be transmitted by channel quality ; or 
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transmitting , by the terminal device , at least one of the M second panel set other than the panels for transmitting the 
signals based on channel quality of reference signals indi- first signal , where a path loss corresponding to the first 
cated by spatial relation information or path loss information signal is lower or channel quality of a reference signal 
corresponding to the M signals by using at least one of the indicated by spatial relation information corresponding to 
N antenna panels that corresponds to relatively good channel 5 the first signal is better ; or 
quality ; or the transmitting , by the terminal device based on priorities transmitting , by the terminal device based on channel of the M signals by using at least one of the N antenna quality of reference signals indicated by spatial relation panels , at least one of the M signals that has a relatively high information or path loss information corresponding to the M signal priority includes : signals by using at least one of the N antenna panels that 10 
corresponds to relatively good channel quality , at least one transmitting , by the terminal device by using all or a part 

of panels in the N antenna panels , one of the two signals that of the M signals that corresponds to relatively good channel 
quality . corresponds to a lower path loss or better channel quality ; or 

Therefore , in this embodiment of this application , pref transmitting , by the terminal device by using a third part of 
erentially transmitting a signal having good channel quality 15 panels in the N antenna panels , one of the two signals that 
can ensure reliable transmission of the signal . corresponds to a lower path loss or better channel quality of 

With reference to the first aspect , in an implementation of a reference signal indicated by spatial relation information , 
the first aspect , the transmitting , by the terminal device and transmitting the other signal by using a fourth part of 
based on priorities of the M signals by using at least one of panels in the N antenna panels . Optionally , an intersection 
the N antenna panels , at least one of the M signals that has 20 between the third part of panels and the fourth part of panels 
a relatively high signal priority includes : may be empty . 

transmitting , by the terminal device based on the priorities Therefore , in this embodiment of this application , pref 
of the M signals by using at least one of the N antenna erentially transmitting a signal having good channel quality 
panels , one of the M signals that has a highest signal priority ; can ensure reliable transmission of the signal . The terminal 

25 device further transmits other signals while transmitting the 
based on the signal priorities corresponding to the M signal having the best channel quality . Therefore , the termi 

signals , transmitting , by the terminal device by using a first nal device can transmit as many signals as possible , more 
part of panels in the N antenna panels , a signal that has a service requirements can be satisfied , and uplink resource 
highest signal priority , and transmitting , by using a second waste can be avoided . 
part of panels , a signal that has a second highest signal 30 With reference to the first aspect , in an implementation of 
priority , where an intersection between the first part of the first aspect , when the terminal device transmits at least 
panels and the second part of panels is empty , and the first two of the M signals by using at least two of the N antenna 
part of panels and the second part of panels belong to the panels , and a sum of configured power of the at least two 
least one panel . signals is greater than maximum transmit power of the 

Therefore , in this embodiment of this application , pref- 35 terminal device , one of the at least two signals is transmitted 
erentially transmitting the signal having the highest priority at the configured power , and the other signals are transmitted 
can ensure reliable transmission of the high - priority signal . at residual power . 
The terminal device further transmits other signals while The signal transmitted at the configured power may be a 
transmitting the signal having the highest priority . There- signal that has a highest signal priority , or a signal that 
fore , the terminal device can transmit as many signals as 40 corresponds to a panel having a highest priority , or a signal 
possible , and more service requirements can be satisfied . that corresponds to best channel quality . 

With reference to the first aspect , in an implementation of For example , the terminal device needs to transmit two 
the first aspect , the M signals include two signals whose signals : a signal 1 and a signal 2. Assuming that a sum of 
priorities are the same and highest ; and configured power P1 of the signal 1 and configured power 

the two signals correspond to one or more same antenna 45 P2 of the content 2 is greater than maximum transmit power 
panels , and the transmitting , by the terminal device based on Pmax of the terminal device , if a priority of the signal 1 is 
priorities of the M signals by using at least one of the N higher than a priority of the signal 2 , the terminal devices 
antenna panels , at least one of the M signals that has a uses the power P1 to transmits the signal 1 at the power P1 , 
relatively high signal priority includes : and transmits the signal 2 at power Pmax - P1 . 

transmitting , by the terminal device by using the one or 50 Therefore , in this embodiment of this application , using 
more antenna panels , one of the two signals that corresponds the configured power to transmit the signal that has the 
to a lower path loss or better channel quality of a reference highest priority , or the signal that corresponds to the panel 
signal indicated by spatial relation information ; or having the highest priority , or the signal that corresponds to 

a first signal in the two signals corresponds to a first the best channel quality can ensure reliable transmission of 
antenna panel set , a second signal corresponds to a second 55 the signal . 
antenna panel set , and the transmitting , by the terminal According to a second aspect , a data transmission signal 
device based on priorities of the M signals by using at least is provided . The method includes : 
one of the N antenna panels , at least one of the M signals that transmitting , by a network device , configuration informa 
has a relatively high signal priority includes : tion , where the configuration information is used to config 

transmitting , by the terminal device , the first signal by 60 ure a terminal device to transmit M signals in a first time 
using all or a part of panels in the first panel set , where a path unit , the terminal device has N antenna panels , M is an 
loss corresponding to the first signal is lower or channel integer greater than or equal to 1 , and N is an integer greater 
quality of a reference signal indicated by spatial relation than or equal to 2 ; and 
information corresponding to the first signal is better ; or receiving , by the network device , at least one of the M 
transmitting , by the terminal device , the first signal by using 65 signals that is transmitted by the terminal device based on 
all or a part of panels in the first panel set , and transmitting first information by using at least one of the N antenna 
the second signal by using all or a part of panels in the panels . 

a 
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Therefore , according to this embodiment of this applica- According to a fifth aspect , a communications apparatus 
tion , the terminal device can select a panel based on the first is provided and includes a transceiver , a processor , and a 
information and select a signal that needs to be transmitted . memory . The processor is configured to control the trans 
This embodiment of this application provides a solution of ceiver to transmit or receive a signal ; the memory is con 
determining a signal that needs to be transmitted , and can 5 figured to store a computer program ; and the processor is 
further resolve a problem that a panel cannot be selected to configured to invoke and run the computer program in the 
transmit a signal in the prior art . memory , so that the network device performs the method in 

It should be understood that , the second aspect corre the first aspect and the possible implementations of the first 
sponds to the first aspect . The second aspect may be per aspect . 

formed by the network device interacting with the terminal In an implementation , the communications apparatus is a 
terminal device . device that performs the first aspect . For corresponding 

descriptions of the second aspect , refer to the descriptions in According to a sixth aspect , a communications apparatus 
is provided and includes a transceiver , a processor , and a the first aspect . To avoid repetition , detailed descriptions are memory . The processor is configured to control the trans appropriately omitted herein . 15 ceiver to transmit or receive a signal ; the memory is con Optionally , in an implementation of the second aspect , the figured to store a computer program ; and the processor is 

first information includes at least one of the following configured to invoke and run the computer program in the 
information : memory , so that the terminal device performs the method in a priority of a signal ; the second aspect and the possible implementations of the 

a priority of a panel corresponding to a signal ; and 20 second aspect . 
spatial relation information or path loss information cor- In an implementation , the communications apparatus is a 

responding to a signal . network - side device . 
Optionally , in an implementation of the second aspect , the According to a seventh aspect , a computer - readable 

priority of the signal satisfies at least one of the following medium is provided . The computer - readable medium stores 
conditions : 25 a computer program , and when the computer program is 

a signal to be transmitted by using fewer panels has a executed by a computer , the method in the first aspect and 
higher priority ; the possible implementations of the first aspect is imple 

a priority of a signal on a physical random access channel mented . 
PRACH is higher than a priority of a signal on a physical According to an eighth aspect , a computer - readable 
uplink control channel PUCCH , a priority of a signal on a 30 medium is provided . The computer - readable medium stores 
PUCCH is higher than a priority of a signal on a physical a computer program , and when the computer program is 
uplink data channel PUSCH , or a priority of a signal on a executed by a computer , the method in the second aspect and 
PUSCH is higher than a priority of a sounding reference the possible implementations of the second aspect is imple 
signal SRS ; mented . 

a signal that occupies more resource blocks RBs has a 35 According to a ninth aspect , a computer program product 
higher priority ; is provided . When the computer program product is 

a signal to be transmitted by using a higher resource executed by a computer , the method in the first aspect and 
bandwidth has a higher priority ; the possible implementations of the first aspect is imple 

a signal to be transmitted by using more data layers has a mented . 
higher priority , and According to a tenth aspect , a computer program product 

a priority of a signal on a time domain resource is higher is provided . When the computer program product is 
than a priority of a signal on a subsequent time domain executed by a computer , the method in the second aspect and 

the possible implementations of the second aspect is imple 
Optionally , in an implementation of the second aspect , the mented . 

priority of the panel satisfies at least one of the following 45 According to an eleventh aspect , a processing apparatus is 
conditions : provided and includes a processor and an interface . 

better channel quality of a reference signal indicated by According to a twelfth aspect , a processing apparatus is 
spatial relation information corresponding to a signal indi- provided and includes a processor , an interface , and a 
cates a higher priority of a panel corresponding to the signal ; memory . 

a lower path loss of a signal indicates a higher priority of 50 In the eleventh aspect or the twelfth aspect , the processor 
a panel corresponding to the signal ; is configured to perform the methods in the first aspect and 

higher power of a signal indicates a higher priority of a the second aspect or any possible implementation of the first 
panel corresponding to the signal ; and aspect and the second aspect , where a related data exchange 

a smaller index of a panel indicates a higher priority of the process ( for example , transmitting or receiving data trans 
panel . 55 mission ) is completed by using the foregoing interface . In a 

According to a third aspect , a communications apparatus specific implementation process , the interface may further 
is provided and includes each module or unit configured to complete the data exchange process by using a transceiver . 
perform the method in the first aspect or any possible It should be understood that , the processing apparatus in 
implementation of the first aspect . the eleventh aspect or the twelfth aspect may be a chip . The 

In an implementation , the communications apparatus is a 60 processor may be implemented by hardware or software . 
terminal device . When being implemented by hardware , the processor may 

According to a fourth aspect , a communications apparatus be a logic circuit , an integrated circuit , or the like . When 
is provided and includes each module or unit configured to being implemented by software , the processor may be a 
perform the method in the second aspect or any possible general purpose processor , and is implemented by reading 
implementation of the second aspect . 65 software code stored in the memory , where the memory may 

In an implementation , the communications apparatus is a be integrated in the processor , or may be located outside the 
network - side device . processor and exists independently . 

40 

resource . 
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According to a thirteenth aspect , a system is provided and transmission scenario in a heterogeneous network . This is 
includes the foregoing network device and terminal device . not limited in this embodiment of this application . 

Optionally , in actual application , alternatively only one 
BRIEF DESCRIPTION OF DRAWINGS network device may communicate with the terminal device . 

5 For example , the first network device or the second network 
FIG . 1 is a schematic diagram of an application scenario device communicates with the terminal device . This case 

according to an embodiment of this application ; corresponds to a single - site transmission scenario . 
FIG . 2 is a schematic flowchart of a communication It should be understood that , the first network device 110 

method according to an embodiment of this application ; or the second network device 120 in this embodiment of this 
FIG . 3 is a schematic block diagram of an antenna panel 10 application may be a base transceiver station ( base trans 

according to an embodiment of this application ; ceiver station , BTS ) in a global system for mobile commu 
FIG . 4 is a schematic block diagram of a communications nications ( global system for mobile communications , GSM ) 

apparatus according to this application ; or code division multiple access ( code division multiple 
FIG . 5 is a schematic block diagram of a terminal device access , CDMA ) , or may be a NodeB ( NodeB , NB ) in a 

according to this application ; 15 wideband code division multiple access ( wideband code 
FIG . 6 is a schematic block diagram of another commu- division multiple access , WCDMA ) system , or may be an 

nications apparatus according to this application ; and evolved NodeB ( evolved NodeB , eNB or eNodeB ) in an 
FIG . 7 is a schematic block diagram of a network device LTE system , or may be a radio controller in a cloud radio 

according to this application . access network ( cloud radio access network , CRAN ) sce 
20 nario ; or the network device may be a relay station , an access 

DESCRIPTION OF EMBODIMENTS point , a vehicle - mounted device , a wearable device , a net 
work device in a future 5G network , a network device in a 

The following describes technical solutions of this appli- future evolved PLMN network , or the like , for example , a 
cation with reference to the accompanying drawings . transmission point ( TRP or TP ) in an NR system , a gNB 

Embodiments of this application may be applied to vari- 25 ( gNB ) in an NR system , or one antenna panel or one group 
ous communications systems . Therefore , the following of antenna panels ( including a plurality of antenna panels ) of 
descriptions are not limited to a specific communications a gNB in a 5G system . This is not limited in this embodiment 
system . For example , the embodiments of this application of this application . 
may be applied to a global system for mobile communica- The terminal device 130 may also be referred to as user 
tions ( global system for mobile communications , GSM ) , a 30 equipment ( User Equipment , UE ) , an access terminal , a 
code division multiple access ( code division multiple access , subscriber unit , a subscriber station , a mobile station , a 
CDMA ) system , a wideband code division multiple access mobile station , a remote station , a remote terminal , a mobile 
( wideband code division multiple access , WCDMA ) system , device , a user terminal , a terminal , a wireless communica 
a general packet radio service ( general packet radio service , tions device , a user agent , a user apparatus , or the like . The 
GPRS ) system , a long term evolution ( long term evolution , 35 access terminal may be a cellular phone , a cordless phone , 
LTE ) system , an LTE frequency division duplex ( frequency a session initiation protocol ( Session Initiation Protocol , 
division duplex , FDD ) system , an LTE time division duplex SIP ) phone , a wireless local loop ( Wireless Local Loop , 
( time division duplex , TDD ) system , a universal mobile WLL ) station , a personal digital assistant ( Personal Digital 
telecommunications system ( universal mobile telecommu- Assistant , PDA ) , a handheld device having a wireless com 
nications system , UMTS ) , a worldwide interoperability for 40 munication function , a computing device , another process 
microwave access ( worldwide interoperability for micro- ing device connected to a wireless modem , a vehicle 
wave access , WiMAX ) communications system , a future 5th mounted device , a wearable device , an unmanned aerial 
generation ( 5th generation , 5G ) system , or a new radio ( new vehicle , a terminal device in a future 5G network , a terminal 
radio , NR ) system . device in a future evolved public land mobile network 

FIG . 1 is a schematic block diagram of a wireless com- 45 ( public land mobile network , PLMN ) , or the like . This is not 
munications system 100 applicable to an embodiment of this limited in this embodiment of this application . 
application . The wireless communications system 100 may The wireless communications system 100 may support 
include a first network device 110 , a second network device coordinated multipoint transmission ( coordinated multiple 
120 , and one or more terminal devices 130 within coverage points transmission / reception , COMP ) transmission . To be 
of the first network device 110 and the second network 50 specific , at least two network devices ( transmission points ) 
device 120. The terminal device 130 may be mobile or fixed . transmit downlink data to the terminal device in a coordi 
The first network device 110 and the second network device nated multipoint transmission manner . In other words , the 
120 may both communicate with the terminal device 130 by terminal device 130 may communicate with both the first 
using a radio air interface . The first network device 110 and network device 110 and the second network device 120 over 
the second network device 120 may provide communication 55 a same carrier . The coordinated multipoint transmission 
coverage for a specific geographical area , and may commu- manner may be implemented by using a technology such as 
nicate with a terminal device within the coverage area . space diversity and / or spatial multiplexing . This is not 

It should be understood that , terms such as “ first ” and limited in this application . 
“ second ” in this embodiment of this application are intended The wireless communications system 100 may also sup 
for distinguishing only , and shall not be construed as a 60 port a single - site transmission scenario . To be specific , one 
limitation on this embodiment of this application . site communicates with the terminal device . 

It should be understood that , in actual application , the first “ Coordinated multipoint transmission ” in this application 
network device 110 and the second network device 120 may includes but is not limited to joint transmission JT . JT 
communicate with the terminal device 130 simultaneously . includes coherent JT and non - coherent JT ( NCJT ) . A dif 
This case corresponds to a joint transmission scenario . The 65 ference between coherent JT and NCJT lies in that NCJT is 
joint transmission scenario may be a joint transmission to perform beamforming on different MIMO data streams 
scenario in a homogeneous network , or may be a joint from a plurality of coordinated TPs separately , but coherent 



US 11,337,235 B2 
15 16 

JT is to perform joint beamforming on all MIMO data channel state information reference signal ( channel state 
streams from a plurality of coordinated TPs . information reference signal , CSI - RS ) . Herein each reported 

In this embodiment of this application , the first network CSI - RS resource index corresponds to one transmit - receive 
device may be a serving network device , and the second beam pair that is previously established during measurement 
network device may be a coordinated network device ; or the 5 based on the CSI - RS resource . It should be understood that , 
first network device may be a coordinated network device , receive beam information of two reference signals or chan 
and the second network device is a serving network device . nels satisfying a QCL relationship is the same . Therefore , 
When this application is applied to a coordinated multi- based on the reference signal resource index , the terminal 

point transmission scenario , the serving network device may device may infer receive beam information for receiving the 
transmit control signaling to the terminal device , and the 10 PDCCH or the PDSCH . 
coordinated network device may transmit data to the termi- Optionally , the QCL information may also include some 
nal device ; or the serving network device may transmit spatial feature parameters , for example , an angle of arrival 
control signaling to the terminal device , and both the serving AOA ( angle of arrival ) , a dominant angle of arrival dominant 
network device and the coordinated network device may AOA , an average angle of arrival , a power angular spectrum 
transmit data to the terminal device ; or both the serving 15 of the angle of arrival ( power angular spectrum ( PAS ) of 
network device and the coordinated network device may AOA ) , an angle of departure AD ( angle of departure ) , a 
transmit control signaling to the terminal device , and both dominant angle of departure , an average angle of departure , 
the serving network device and the coordinated network a power angular spectrum of the angle of departure , terminal 
device may transmit data to the terminal device . This is not transmit beamforming , terminal receive beamforming , a 
limited in this embodiment of this application . Communi- 20 spatial channel correlation , base station transmit beamform 
cation , for example , control message transfer , may be per- ing , base station receive beamforming , an average channel 
formed between the serving network device and the coor- gain , an average channel delay , delay spread delay spread , 
dinated network device , and between a plurality of Doppler spread Doppler spread , and spatial receiving 
coordinated network devices . parameters ( spatial Rx parameters ) . The spatial feature 

For example , the first network device is a serving network 25 parameters describe spatial channel features between an 
device , and the second network device is a coordinated antenna port of a first reference signal and an antenna port 
network device . There may be one or more second network of a second reference signal , and help the terminal device 
devices . In addition , the second network device and the first complete a process of receive - end beamforming and recep 
network device are network devices satisfying different tion processing based on the QCL information . 
quasi - co - locations ( Quasi - Co - Location , QCL ) . It should be 30 Spatial relation ( Spatial Relation ) information is used to 
understood that , alternatively , both the first network device help describe transmit - end beamforming information of the 
and the second network device may be serving network terminal device and a transmission procedure . The spatial 
devices . This is not limited in this embodiment of this relation information is used to indicate a spatial receiving 
application . parameter relationship between two reference signals , where 
When this application is applied to the foregoing single- 35 a target reference signal may be generally a demodulation 

site transmission scenario or joint transmission scenario , reference signal ( demodulation reference signal , DMRS ) , a 
when one transmission point or two transmission points sounding reference signal ( sounding reference signal , SRS ) , 
instruct the terminal device to simultaneously transmit a or the like , but a cited reference signal or source reference 
plurality of signals , if the plurality of signals collide , for signal may be generally a channel state information refer 
example , when transmit beams corresponding to the plural- 40 ence signal ( channel state information reference signal , 
ity of signals are different or panels corresponding to the CSI - RS ) , a sounding reference signal ( SRS ) , a synchroni 
plurality of signals are different , the terminal device cannot zation signal and physical broadcast channel block ( syn 
determine which signal is to be transmitted and / or cannot chronous signal / PBCH block , SSB ) , or the like . It should be 
determine which panel is to be used to transmit a signal . understood that , spatial feature parameters of two reference 
Therefore , network performance is affected . 45 signals or channels satisfying spatial correlation information 

In view of the foregoing problem , an embodiment of this are the same . Therefore , a spatial feature parameter of the 
application provides a signal transmission method . Accord- target reference signal may be inferred based on a resource 
ing to the method , a terminal device can select a panel based index of the source reference signal . 
on first information and select a signal that needs to be The spatial feature parameters describe spatial channel 
transmitted . Therefore , a solution of determining a signal 50 features between an antenna port of the source reference 
that needs to be transmitted is provided , and further , a signal and an antenna port of the target reference signal , and 
problem in the prior art can be resolved . help the terminal device complete a process of transmit - end 

For ease of understanding and description , as an example beamforming or transmission processing based on the spa 
rather than a limitation , the following describes an execution tial relation information . It should be understood that , the 
process and actions of a signal transmission method in a 55 terminal may transmit the target reference signal based on 
communications system in this application . transmit beam information of the source reference signal 

It should be understood that , quasi - co - location ( Quasi- indicated by the spatial relation information . 
Co - Location , QCL ) information in this embodiment of this Optionally , a beam in this embodiment of this application 
application may also be referred to as co - location assump- may correspond to a spatial filter in a standard , where a 
tion information . The QCL information may be used to help 60 transmit beam corresponds to a spatial transmit filter , and a 
describe receive - end beamforming information of the ter- receive beam may correspond to a spatial receive filter . The 
minal device and a receiving procedure . In an optional beam is a communication resource . The beam may be a wide 
implementation , a network device side may indicate that a beam , or a narrow beam , or a beam of another type . A 
demodulation reference signal for a PDCCH or a PDSCH technology for forming a beam may be a beamforming 
and one or more of a plurality of reference signal resources 65 technology or another technical means . The beamforming 
previously reported by the terminal device satisfy a QCL technology may be specifically a digital beamforming tech 
relationship . For example , the reference signal may be a nology , an analog beamforming technology , or a hybrid 
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digital / analog beamforming technology . Different beams Windows operating system . The application layer includes 
may be considered as different resources . Same information applications such as a browser , contacts , word processing 
or different information may be transmitted by using differ- software , and instant messaging software . In addition , a 
ent beams . Optionally , a plurality of beams having same or specific structure of an entity for performing a method 
similar communication features may be considered as one 5 provided in an embodiment of this application is not par 
beam . A beam may include one or more antenna ports for ticularly limited in this embodiment of this application , 
transmitting a data channel , a control channel , a sounding provided that a program recording code of the method 
signal , or the like . For example , the transmit beam may provided in this embodiment of this application can be run 
indicate distribution of signal strength of a signal transmitted to implement communication according to the method pro 
by an antenna , formed in different spatial directions , and the 10 vided in this embodiment of this application . For example , 
receive beam may indicate distribution of signal strength of an entity for performing a method provided in an embodi 
a radio signal received from an antenna , in different spatial ment of this application may be a terminal device or a 
directions . It may be understood that , one or more antenna network device , or may be a function module capable of 
ports forming one beam may also be considered as one invoking and executing a program in a terminal device or a 
antenna port set . 15 network device . 
Beams may be classified into a transmit beam and a In addition , aspects or features of this application may be 

receive beam of the network device , and a transmit beam implemented as a method , an apparatus or a product that 
and a receive beam of the terminal device . The transmit uses standard programming and / or engineering technolo 
beam of the network device is used to describe transmit - end gies . The term “ product ” used in this application may cover 
beamforming information of the network device , and the 20 a computer program that can be accessed from any com 
receive beam of the network device is used to describe puter - readable component , carrier , or medium . For example , 
receive - end beamforming information of the network the computer - readable medium may include but is not 
device . The transmit beam of the terminal device is used to limited to a magnetic storage component ( for example , a 
describe transmit - end beamforming information of the ter- hard disk , a floppy disk , or a magnetic tape ) , an optical disc 
minal device , and the receive beam of the terminal device is 25 ( for example , a compact disc ( compact disc , CD ) , a digital 
used to describe receive - end beamforming information of versatile disc ( digital versatile disc , DVD ) , a smart card , and 
the terminal device . To be specific , a beam is used to a flash memory component ( for example , an erasable pro 
describe beamforming information . The beam may corre- grammable read - only memory ( erasable programmable 
spond to a time resource and / or a spatial resource and / or a read - only memory , EPROM ) , a card , a stick , or a key drive ) . 
frequency domain resource . Optionally , the beam may fur- 30 In addition , various storage media described in this speci 
ther correspond to a reference signal resource ( for example , fication may represent one or more devices and / or other 
a reference signal resource for beamforming ) or beamform- machine - readable media that are configured to store infor 
ing information . Optionally , the beam may further corre- mation . The term “ machine - readable media ” may include 
spond to information associated with a reference signal but is not limited to a radio channel , and various other media 
resource , where a reference signal may be a CSI - RS , an 35 that can store , contain , and / or carry an instruction and / or 
SSB , a DMRS , a phase tracking reference signal ( phase data . 
tracking reference signal , PTRS ) , a tracking reference signal It should also be understood that , the scenario shown in 
( tracking reference signal or CSI - RS for tracking , TRS ) , an FIG . 1 may be a low - frequency scenario , or may be a 
SRS , or the like . Optionally , the TRS may also be referred high - frequency scenario . This is not limited in this embodi 
to as a time - frequency tracking reference signal , and the 40 ment of this application . 
TRS is a reference signal used for fine time and frequency It should be noted that , some names and English abbre 
synchronization . The information associated with the refer- viations or acronyms in this specification are used for 
ence signal resource may be an identifier of the reference descriptions of the embodiments of this application by using 
signal resource , or QCL information ( especially QCL of a an LTE system as an example . However , the embodiments 
type D ) , spatial relation information , or the like . The iden- 45 of this application are not limited thereto . The names and 
tifier of the reference signal resource corresponds to a English abbreviations or acronyms may change with evo 
transmit - receive beam pair that is previously established lution of a network . For specific evolution , refer to descrip 
during measurement based on the reference signal resource . tions in a corresponding standard . For example , refer to 
The terminal may infer beam information by using the corresponding descriptions in 5G . 
reference signal resource index . FIG . 2 is a schematic flowchart of a method 200 according 

Optionally , the beam may further correspond to a spatial to an embodiment of this application . The method shown in 
domain filter ( spatial filter , spatial domain filter ) , or a spatial FIG . 2 may be applied to a communications system sup 
domain transmission filter ( spatial domain transmission fil- porting COMP shown in FIG . 1 or a single - site communi 
ter ) . cations system . The method 200 shown in FIG . 2 includes 

It should be understood that , in this embodiment of this 55 the following steps . 
application , the terminal device or the network device 210. A network device transmits configuration informa 
includes a hardware layer and an operating system layer tion to a terminal device . 
running above the hardware layer , and an application layer The configuration information is used to configure the 
running above the operating system layer . The hardware terminal device to transmit M signals in a first time unit . 
layer includes hardware such as a central processing unit 60 Correspondingly , the terminal device receives the con 
( central processing unit , CPU ) , a memory management unit figuration information , and determines , based on the con 
( memory management unit , MMU ) , and a memory ( also figuration information , that the M signals need to be trans 
referred to as a main memory ) . The operating system may be mitted in the first time unit . The terminal device has N 
any one or more of computer operating systems that imple- antenna panels . M is an integer greater than or equal to 1 , 
ment service processing by using a process ( process ) , such 65 and N is an integer greater than or equal to 2 . 
as a Linux operating system , a UNIX operating system , an It should be understood that , in this embodiment of this 
Android operating system , an iOS operating system , or a application , the first time unit may be a period of time . For 
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example , the first time unit may be one or more orthogonal It should be understood that , in this embodiment of this 
frequency division multiplexing ( orthogonal frequency divi- application , the signal that the network device configures the 
sion multiplexing , OFDM ) symbols , one or more slots , or terminal device to transmit includes but is not limited to at 
one or more subframes . This is not limited in this embodi- least one of the following signals : a physical random access 
ment of this application . 5 channel ( physical random access channel , PRACH ) , a physi 

Optionally , in this embodiment of this application , the M cal uplink control channel ( physical uplink control channel , 
signals may completely overlap in time , or the M signals PUCCH ) , a physical uplink shared channel ( physical uplink 
partly overlap in time . This is not limited in this embodiment shared channel , PUSCH ) ( for example , information for 
of this application . carrying a beam training measurement result RSRP or the 

That the M signals completely overlap in time may 10 like , information such as channel state information CSI , or 
indicate that time of transmitting all of the M signals information such as a hybrid automatic repeat request 
configured by the network device is the same . For example , HARQ ) , an SRS used for CSI measurement , and an SRS 
all the signals are transmitted on an OFDM symbol 1. That used for beam training or beam management . 
the M signals partly overlap in time may indicate that time It should be understood that , when the signal is a channel , 
of transmitting signals in the M signals configured by the 15 it indicates that the signal that the network device configures 
network device does not completely overlap . For example , the terminal device to transmit is data or a signal carried by 
in the M signals configured by the network device , a first the channel . For ease of description , the signal is directly 
signal is transmitted on the OFDM symbol 1 to an OFDM described as the channel in this embodiment of this appli 
symbol 3 , a second signal is transmitted on the OFDM cation . 
symbol 1 to an OFDM symbol 2 , and a third signal is 20 It should also be understood that , when the present 
transmitted on the OFDM symbol 2 to the OFDM symbol 3 . invention is applied to a single - point transmission scenario , 
In this case , the first signal to the third signal partly overlap the configuration information ( for example , one or more 
in time , that is , overlap on the OFDM symbol 2 . pieces of signaling ) may instruct the terminal device to 

It should be understood that , in this embodiment of this simultaneously transmit the M signals to one network 
application , the configuration information may include one 25 device ; or when the present invention is applied to multi 
piece of information or may include a plurality of pieces of point transmission ( for example , a COMP scenario ( such as 
information . For example , the configuration information NCJT transmission ) ) , the configuration information ( for 
may include at least one of radio resource control ( radio example , one or more pieces of signaling ) may instruct the 
resource control , RRC ) information , medium access control terminal device to transmit the M signals to two or more 
( medium access control , MAC ) information , or downlink 30 network devices separately . This is not limited in this 
control information ( downlink control information , DCI ) . embodiment of this application . 
When the configuration information includes a plurality It should be understood that , in this embodiment of this 

of pieces of information , the plurality of pieces of informa- application , an antenna panel ( panel ) may also be referred to 
tion may be transmitted together by the network device , or as an antenna set , a radio transceiver unit ( transceiver unit 
may be transmitted separately by the network device . In 35 TXRU ) ( or referred to as a radio transceiver module ) , an 
other words , the plurality of pieces of information may be antenna unit , an antenna group , a horizontal antenna set , a 
transmitted by the network device by using one piece of vertical antenna set , an antenna array or element , an antenna 
signaling , or may be transmitted by the network device by port set , or the like . This is not limited in this embodiment 
using a plurality of pieces of signaling . This is not limited in of this application . 
this embodiment of this application . Optionally , when this 40 It should be understood that , in this embodiment of this 
application is applied to a joint transmission scenario , the application , the terminal device may have N antenna panels , 
configuration information may be transmitted by at least two where at least one antenna port may be configured on each 
network devices for joint transmission . For example , each antenna panel , and the at least one antenna port configured 
network device transmits a part of information in the con- on each antenna panel may be referred to as an antenna port 
figuration information . Optionally , when this application is 45 group . 
applied to a joint transmission scenario , the configuration As an example rather than a limitation , the following 
information may alternatively be transmitted by one ( for describes an example of an optional antenna panel in an 
example , a serving network device or a coordinated network embodiment of this application with reference to FIG . 3 . 
device ) of at least two network devices for joint transmis- FIG . 3 is a schematic diagram in which a plurality of antenna 
sion . To be specific , the network device transmits the plu- 50 ports are configured on a plurality of antenna panels . Spe 
rality of pieces of information in the configuration informa- cifically , FIG . 3 is a schematic diagram of two antenna 
tion . This is not limited in this embodiment of this panels on which a plurality of antenna ports are configured . 
application . Four antenna ports are configured on each antenna panel . 

For example , the network device may use RRC informa- Each X in the figure represents two antenna ports in different 
tion to instruct to transmit a signal 1 on the OFDM symbol 55 polarization directions . Four antenna ports are configured on 
1 , use DCI to instruct to transmit a signal 2 on the OFDM each antenna panel in the figure . On an antenna panel # 1 , an 
symbol 1 , and use MAC information to instruct to transmit antenna port 0 and an antenna port 1 are antenna ports in a 
a signal 3 on the OFDM symbol 1 . same polarization direction , and correspond to a same beam 

Correspondingly , the terminal device determines , based vector ( or referred to as a precoding vector ) , for example , 
on one or more of the RRC information , the DCI informa- 60 denoted as b? ; and an antenna port 4 and an antenna port 5 
tion , and the MAC information in the configuration infor- are antenna ports in a same polarization direction , and 
mation , that the network device instructs the terminal device correspond to another same beam vector , for example , 
to transmit the signal 1 to the signal 3 on the OFDM symbol denoted as b2 . Similarly , on an antenna panel # 2 , an antenna 
1. Further , the terminal device determines , based on first port 2 and an antenna port 3 correspond to the beam vector 3 
information , an antenna panel for transmitting a signal 65 b? , and an antenna port 6 and an antenna port 7 correspond 
and / or a signal that needs to be transmitted in the signal 1 to to the beam vector b2 , where b , and by may be two orthogo 
the signal 3 . nal discrete Fourier transform ( discrete Fourier transform , 
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DFT ) vectors , or may be mathematical vectors representing Optionally , as an example rather than a limitation , the first 
spatial electromagnetic wave features . This is not particu- information may include at least one of the following three 
larly limited in this embodiment of this application . pieces of information : 

It should be noted that , for ease of understanding , a case ( 1 ) Priority of a Signal 
in which a plurality of antenna ports are configured on a It should be understood that , in this embodiment of this 
plurality of antenna panels is described above with reference application , the priority of the signal may be indicated by the 
to FIG . 3. However , a correspondence between an antenna network device , or may be predefined by a protocol , or may 
and an antenna port is not limited in this embodiment of this be determined by the terminal device itself . This is not 
application , and one or more physical antennas may be limited in this embodiment of this application . Optionally , if 
configured as one antenna port . In other words , the antenna 10 the first information includes the priority of the signal , and the priority of the signal is indicated by the network device , port may be understood as a transmit antenna recognized by the first information may include indication information of a receive - end device , or a transmit antenna that can be the priority of the signal , instead of the priority . distinguished in space . Because one antenna port is config For example , when the first information includes the ured for each virtual antenna , each virtual antenna may be a 15 priority of the signal , the terminal device may preferentially weighted combination of a plurality of physical antennas , determine , based on the priority of the signal , that a panel for and each antenna port corresponds to one reference signal . transmitting a signal is an antenna panel for a high - priority In an optional implementation , one panel in this embodi signal , and / or determine that a signal that needs to be 
ment of this application can radiate one or more beams in transmitted is a high - priority signal . 
different directions . In actual application , in one communi- 20 In this embodiment of this application , the priority of the 
cation transmission process , one panel may radiate one signal satisfies at least one of the following conditions : 
beam in a particular direction . To be specific , one panel may a signal to be transmitted by using fewer panels has a 
correspond to one beam . Therefore , the N panels in this higher priority ; 
embodiment of this application may also be expressed as N a priority of a signal on a physical random access channel 
beams . This is not limited in this embodiment of this 25 PRACH is higher than a priority of a signal on a physical 
application . uplink control channel PUCCH , and / or a priority of a signal 

It should be understood that , for ease of description , on a PUCCH is higher than a priority of a signal on a 
sometimes an antenna panel is described as a panel in this physical uplink data channel PUSCH , and / or a priority of a 
specification , that is , the panel is equivalent to the antenna signal on a PUSCH is higher than a priority of a sounding 
panel in this specification . 30 reference signal SRS ; 

220. The terminal device transmits at least one of the M a signal that occupies more resource blocks ( Resource 
signals based on the first information by using at least one Block , RB ) has a higher priority ; 
of the N antenna panels . a signal be transmitted by using a higher resource 

It should be understood that , in this embodiment of this bandwidth has a higher priority ; 
application , the terminal device may determine at least one 35 a signal to be transmitted by using more data layers has a 
antenna panel and / or at least one signal based on the first higher priority ; and 
information . To be specific , in this embodiment of this a priority of a signal on a time domain resource is higher 
application , the terminal device may transmit a part or all of than a priority of a signal on a subsequent time domain 
the M signals by using all or a part of the N antenna panels . 

Therefore , according to this embodiment of this applica- 40 It should be understood that , the panel for transmitting a 
tion , the terminal device can select a panel based on the first signal may be indicated by the network device , or may be 
information and select a signal that needs to be transmitted . determined by the terminal device itself . For example , the 
This embodiment of this application provides a solution of panel for transmitting a signal is determined by the terminal 
determining a signal that needs to be transmitted , and can device based on a pre - measurement result , spatial relation 
further resolve a problem that a panel cannot be selected to 45 information , path loss information , a priority of a panel , or 
transmit a signal in the prior art . a priority of a signal . This is not limited in this embodiment 

Optionally , when the terminal device transmits a signal by of this application . 
using a part of the N antenna panels , the terminal device Specifically , each condition for determining a priority of 
does not transmit the signal on remaining panels ; or option- a signal may be separately used for determining the priority 
ally , that the terminal device transmits a signal by using a 50 of the signal , or a plurality of conditions may be jointly used 
part of the N antenna panels may be considered as trans- for determining the priority of the signal . For example , a 
mitting the signal by using all panels , and in this case , power sequence may be set for the plurality of conditions , and if the 
for transmitting the signal on this part of panels is greater priority of the signal can be determined by using a former 
than 0 , and power for transmitting the signal on remaining condition , the priority of the signal is determined based on 
panels is 0 . 55 the determining result ; or if the priority of the signal cannot 

It should be understood that , in this embodiment of this be determined by using a former condition , for example , if 
application , the first information may be all or a part of it is determined , based on the former condition , that priori 
information in the configuration information , or the first ties of two signals are the same , the priority of the signal is 
information may be information different from the configu- determined by using a latter condition , until priorities of 
ration information . This is not limited in this embodiment of 60 different signals can be distinguished . 
this application . For example , a condition 1 is : a signal to be transmitted 

In this embodiment of this application , the first informa- by using fewer panels has a higher priority ; a condition 2 is : 
tion may include one or more pieces of information . To be a priority of a signal on a physical random access channel 
specific , in this embodiment of this application , the terminal PRACH is higher than a priority of a signal on a physical 
device may determine , based on one or more pieces of 65 uplink control channel PUCCH , and / or a priority of a signal 
information , an antenna panel for transmitting a signal on a PUCCH is higher than a priority of a signal on a 
and / or a signal that needs to be transmitted . physical uplink data channel PUSCH , and / or a priority of a 
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signal on a PUSCH is higher than a priority of a sounding exists between the pre - measurement result and a priority of 
reference signal SRS ; a condition 3 is : a signal that occupies a panel , and the terminal device may determine , based on the 
more resource blocks ( Resource Block , RB ) has a higher pre - measurement result , the priority of the panel corre 
priority ; a condition 4 is : a signal to be transmitted by using sponding to the measurement result . 
a higher resource bandwidth has a higher priority ; a condi- 5 Specifically , based on the priority of the panel correspond 
tion 5 is : a signal to be transmitted by using more data layers ing to the signal , the terminal device may determine that a 
has a higher priority ; and a condition 6 is : a priority of a panel for transmitting a signal is a high - priority antenna 
signal on a time domain resource is higher than a priority of panel , and / or determine that a signal that needs to be 
a signal on a subsequent time domain resource . In actual transmitted is a signal corresponding to a high - priority 
application , priorities of signals may be determined first 10 panel . 
based on the condition 1 , and if the priorities of the signals Optionally , the priority of the panel satisfies at least one 
are the same , the priorities of the signals are determined of the following conditions : 
based on the condition 2 , and so on , until priorities of better channel quality of a reference signal indicated by 
different signals are determined . It should be understood spatial relation information corresponding to a signal indi 
that , although the foregoing provides a method for deter- 15 cates a higher priority of a panel corresponding to the signal ; 
mining priorities of signals based on a sequence of the a lower path loss of a signal indicates a higher priority of 
condition 1 to the condition 6 , this embodiment of this a panel corresponding to the signal ; 
application is not limited thereto . In actual application , the higher power of a signal indicates a higher priority of a 
sequence of the six conditions may be changed . Alterna- panel corresponding to the signal ; and 
tively , in actual application , only a part of the six conditions 20 a smaller index ( index ) of a panel indicates a higher 
are used for determining priorities of signals . For example , priority of the panel is higher . 
priorities of signals are determined by using only the con- As an example rather than a limitation , in this embodi 
dition 1 and the condition 2. Further , a priority of the ment of this application , a path loss level may be set , where 
condition 2 may be higher than a priority of the condition 1 . a correspondence may exist between the path loss level and 
To be specific , the terminal device first determines the 25 a priority . For example , a lower path loss of a signal 
priorities of the signals based on the condition 2 , and if the indicates a lower path loss level , and correspondingly , a 
priorities of the signals are the same , the terminal device panel corresponding to the signal has a higher priority . 
determines the priorities of the signals based on the condi- As an example rather than a limitation , in this embodi 
tion 1 . ment of this application , a power level may be set , where a 

It should be understood that , only some conditions for 30 correspondence may exist between the power level and a 
determining priorities of signals are illustrated above . priority . For example , higher power of a signal indicates a 
Optionally , in this embodiment of this application , priorities higher power level , and correspondingly , a panel corre 
of signals may be further determined by using other condi- sponding to the signal has a higher priority . 
tions . Similarly , a priority of a panel corresponding to a signal 

For example , a signal corresponding to a smaller cell 35 may be further determined in a similar manner in this 
index has a higher priority , or for signals of a same type , a embodiment of this application . Details are not described in 
signal whose resource index is smaller has a higher priority . this embodiment of this application . 
This is not limited in this embodiment of this application . Similarly , a priority of a signal may be further determined 

( 2 ) Priority of a Panel Corresponding to a Signal in a similar manner in this embodiment of this application . 
It should be understood that , in this embodiment of this 40 For example , as an example rather than a limitation , in this 

application , the priority of the panel corresponding to the embodiment of this application , a panel quantity level may 
signal may be indicated by the network device , or may be be set , where a correspondence may exist between the panel 
predefined by a protocol , or may be determined by the quantity level and a priority of a signal . For example , a 
terminal device itself . This is not limited in this embodiment smaller quantity of panels for transmitting a signal indicates 
of this application . 45 a higher panel quantity level , and correspondingly , the signal 

For example , the priority of the panel may be classified has a higher priority . 
into a level 1 , a level 2 , a level 3 , a level 4 , ... , where panel As an example rather than a limitation , in this embodi 
priorities from the level 1 to the level 4 decrease succes- ment of this application , a resource bandwidth level may be 
sively . The network device may directly indicate a priority set , where a correspondence may exist between the band 
of a panel corresponding to a signal . For example , the 50 width level and a priority . For example , a higher resource 
network device configures the terminal device to transmit bandwidth for transmitting a signal indicates a higher band 
three signals , and indicates that a priority of a panel corre- width level , and correspondingly , the signal has a higher 
sponding to a signal 1 is the level 1 , and that a priority of a priority . 
panel corresponding to a signal 2 is the level 4 , and that a Similarly , a priority of a signal may be further determined 
priority of a panel corresponding to a signal 3 is the level 2. 55 in a similar manner in this embodiment of this application . 

For another example , a priority of a panel corresponding Details are not described in this embodiment of this appli 
to a signal is predefined by a protocol , that is , a priority of cation . 
each panel may be predefined in the protocol . Specifically , each condition for determining a priority of 

For another example , alternatively , the terminal device a panel may be separately used for determining the priority 
itself may determine a priority of a panel corresponding to 60 of the panel , or a plurality of conditions may be jointly used 
a signal . For example , the terminal device determines , based for determining the priority of the panel . For example , a 
on a pre - measurement result , spatial relation information , sequence may be set for the plurality of conditions , and if the 
path loss information , or the like , a priority of a panel priority of the panel can be determined by using a former 
corresponding to a signal . For example , if a path loss condition , the priority of the panel is determined based on 
corresponding to a signal is lower , the terminal device may 65 the determining result ; or if the priority of the panel cannot 
determine that a panel corresponding to the signal has a be determined by using a former condition , for example , if 
higher priority . For another example , a correspondence it is determined , based on the former condition , that priori 
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ties of two panels are the same , the priority of the panel is antenna panel for transmitting a signal and / or a signal that 
determined by using a latter condition , until priorities of needs to be transmitted . This is not limited in this embodi 
different panels can be distinguished . It should be under- ment of this application . 
stood that , in this embodiment of this application , power of For example , in actual application , at least one antenna 
a signal may be power for transmitting the signal , where the 5 panel for transmitting a signal by the terminal device may be 
power for transmitting the signal is determined by the determined by the terminal device based on the first infor 
terminal device based on a power control parameter config- mation , or may not be determined based on the first infor 
ured by the network device . This is not limited in this mation . This is not limited in this embodiment of this 
embodiment of this application . application . For example , the at least one antenna panel for 

For example , the terminal device determines , based on 10 transmitting a signal by the terminal device may be deter 
spatial relation information or path loss information corre- mined by the terminal device based on at least one of the 
sponding to the signal , that a panel for transmitting a signal following content : 
is an antenna panel corresponding to good channel quality , indication information ; 
and / or determines that a signal that needs to be transmitted a pre - measurement result ; 
is a signal corresponding to good channel quality , where the 15 the spatial relation information or the path loss informa 
channel quality is channel quality of a reference signal tion ; 
indicated by spatial relation information or path loss infor- the priority of the panel ; and 
mation corresponding to the signal . the priority of the signal . 

It should be understood that , in this embodiment of this It should be understood that , the indication information 
application , the spatial relation information corresponding to 20 may be information indicated by the network device . Herein 
the signal may also be referred to as spatial relation infor- the network device may explicitly indicate the panel or 
mation of the signal . The spatial relation information of the implicitly indicate the panel by using the indication infor 
signal may be configured by the network device , and the mation . This is not limited in this embodiment of this 
terminal device transmits the signal based on the spatial application . 
relation information of the signal that is configured by the 25 For example , the network device may explicitly indicate 
network device . To be specific , the terminal device deter- a panel for transmitting a signal by the terminal device . 
mines , based on the spatial relation information , a transmit Specifically , when the terminal device accesses the network 
beam for the terminal device to transmit the signal . Option- device , the terminal device may report panel information of 
ally , the spatial relation information of the signal may the terminal device , and the network device may explicitly 
alternatively be determined in a predefined manner , and the 30 indicate , by using signaling , a specific antenna panel for 
terminal device determines , based on the predefined spatial transmitting a signal by the terminal device . It should be 
relation information of the signal , the transmit beam for the understood that , herein the signaling indicating the antenna 
terminal device to transmit the signal . panel may be signaling same as or different from the 

Optionally , a lower path loss of the signal indicates better signaling in the configuration information in step 210. This 
channel quality of the reference signal . 35 is not limited in this embodiment of this application . For 

It should be understood that , in actual application , the another example , the network device explicitly indicates , by 
terminal device may determine , based on only one of the using spatial relation information , an antenna panel for 
three pieces of information ( 1 ) , ( 2 ) , and ( 3 ) , an antenna panel transmitting a signal by the terminal device . 
for transmitting a signal and / or a signal that needs to be For another example , the network device may further 
transmitted , or may determine , based on two or more of the 40 implicitly indicate a panel for transmitting a signal by the 
three pieces of information , an antenna panel for transmit- terminal device . Specifically , the network device may 
ting a signal and / or a signal that needs to be transmitted . For implicitly indicate a panel by using a reference signal 
example , the terminal device may first determine , based on resource index or a reference signal resource set index . For 
one piece of information , an antenna panel for transmitting example , the network device configures a corresponding 
a signal and / or a signal that needs to be transmitted ; and if 45 reference signal ( for example , a sounding reference signal 
no result is determined , the terminal device may further SRS ) resource set for each panel of the terminal device . For 
determine , based on another piece of information , an example , each antenna panel is associated with one or more 
antenna panel for transmitting a signal and / or a signal that reference signal resource sets . If a signal to be transmitted by 
needs to be transmitted , until the terminal device can deter- the terminal device or a reference signal in spatial info for 
mine a final antenna panel for transmitting a signal and / or a 50 transmitting a signal by the terminal device belongs to a 
final signal that needs to be transmitted . For another reference signal resource set S , it is considered that the 
example , a sequence of using the foregoing three pieces of terminal device uses a panel associated with the reference 
information may exist . For example , the sequence of using signal resource set S to transmit the signal . 
the foregoing three pieces of information is : the first piece of It should also be understood that , herein the pre - measure 
information to the third piece of information . To be specific , 55 ment result is a pre - measurement result based on which the 
the terminal device first uses the first piece of information to terminal device determines a panel for transmitting a signal . 
determine a signal to be transmitted ; and if a final result is For example , the terminal device may determine , based on 
determined , the other two pieces of information are not a result of beam training measurement , a panel having 
considered ; or if no final result is determined , the terminal relatively good channel quality for transmitting a signal . For 
device uses the other two pieces of information in sequence 60 example , the terminal device may determine a panel for 
to determine an antenna panel for transmitting a signal transmitting a signal based on a recent beam training mea 
and / or a signal that needs to be transmitted , until the surement result . 
terminal device can determine a final result . With reference to specific examples , the following sepa 

It should also be understood that , in this embodiment of rately describes in detail specific solutions in which the 
this application , the first information may further include 65 terminal device transmits at least one of the M signals by 
other information . To be specific , the terminal device may using at least one of the N antenna panels in different cases 
further determine , based on the other information , an in this embodiment of this application . 
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Case 1 : mined based on a pre - measurement result . This is not limited 
The first information includes the priority of the signal . in this embodiment of this application . 
For example , M is greater than or equal to 2 , the first Specifically , the network device may transmit one or more 

information includes the priority of the signal , and that the of the following indication information to the terminal : 
terminal device transmits at least one of the M signals based 5 on / off indication information of an antenna panel , identifi 
on the first information by using at least one of the N antenna cation information ( panel ID ) of an antenna panel , or indi 
panels includes : cation information of a transmission manner of an uplink 

the terminal device transmits , based on priorities of the M signal . Correspondingly , the terminal may receive the indi 
signals by using at least one of the N antenna panels , at least cation information transmitted by the network device . The 
one of the M signals that has a relatively high signal priority . 10 transmission manner of the uplink signal may include trans 

Specifically , when a base station instructs the terminal mitting the uplink signal by using a single panel or trans 
mitting the uplink signal by using a plurality of panels . The device to simultaneously transmit a plurality of pieces of information directly indicates panels or a quantity of panels content , the terminal device preferentially transmits a high that the terminal should use for the M signals . The on / off priority signal . To be specific , the terminal device may 15 indication information of the antenna panel may indicate a preferentially transmit the high - priority signal . Optionally , if panel to be enabled or a panel to be disabled . If the on / off 

there is an idle panel , the terminal device may further indication information indicates the panel to be disabled , a transmit another signal . terminal panel other than the panel to be disabled is to be 
Therefore , in this embodiment of this application , pref- enabled . A first power control parameter is a power control 

erentially transmitting a high - priority signal can ensure 20 parameter corresponding to an enabled panel in N sets of 
reliable transmission of the high - priority signal . power control parameters . In specific implementation , the 

For example , the network device uses first signaling to on / off indication information of the antenna panels may be 
instruct to transmit a first signal by using a panel ( panel ) A a plurality of bits , where one bit corresponds to one panel 
and a panel B separately , and uses second signaling to and indicates enabling or disabling of the panel . In actual 
instruct to transmit a second signal by using the panel B. 25 application , the on / off indication information may be further 
According to a rule for determining a signal priority “ a implemented in another manner . This is not limited in this 
smaller quantity of panels for transmitting a signal that is application . 
indicated by the network device indicates a higher priority of A panel indicated by the identification information ( panel 
the signal ” , a priority of the second signal is higher than a ID ) of the antenna panel is a panel that the terminal should 
priority of the first signal . Therefore , the terminal device 30 use for the M signals . 
transmits the second signal by using the panel B. Optionally , A panel implicitly indicated by the network device is an 
the terminal device may further transmit the first signal by antenna panel determined based on spatial relation informa 
using the panel A. tion or measurement information of the terminal device . The 

For another example , if the network device instructs , by antenna panel is determined based on a resource or a 
using the configuration information , the terminal device to 35 resource set or a resource group ( resource / resource set / 
transmit a signal on a PRACH and a signal on a PUCCH , the resource group ) to which a reference signal indicated by the 
terminal device preferentially transmits the signal on the spatial relation information belongs . 
PRACH according to the foregoing rule for determining a It should be understood that , in this application , a resource 
signal priority “ a priority of a signal on a PRACH is higher or a resource set or a resource group to which a source 
than a priority of a signal on a physical uplink control 40 reference signal belongs is a resource or a resource set or a 
channel PUCCH ” . Optionally , if there is a remaining panel , resource group carrying the source reference signal . 
the terminal device may further transmit the signal on the Optionally , a rule for division of resource sets or resource 
PUCCH . Specifically , a panel for transmitting a signal by the groups may include the following manners : 
terminal device may be determined in the foregoing manner . Manner 1 : Reference signals in different resource sets or 
For example , the terminal device determines , based on an 45 resource groups can be simultaneously transmitted . 
instruction of the network device and a pre - measurement For example , an SRS resource set includes reference 
result , or the like , a panel for transmitting the signal on the signals SRS 1 , SRS 2 , SRS 3 , and SRS 4 , and in spatial 
PRACH . This is not limited in this embodiment of this relations , they correspond to an SRS 7 , an SRS 8 , an SRS 9 , 
application . and an SRS 10 in uplink beam management ( UL beam 

Optionally , in an implementation , that the terminal device 50 management ) respectively . The SRS 7 and the SRS 8 are 
transmits , based on priorities of the M signals by using at reference signals that belong to a set 1 ( or a group 1 ) and are 
least one of the N antenna panels , at least one of the M transmitted by using a panel 1. The SRS 9 and the SRS 10 
signals that has a relatively high signal priority includes : are reference signals that belong to a set 2 ( or a group 2 ) and 

the terminal device transmits , based on the priorities of are transmitted by using a panel 2. A rule for division of the 
the M signals by using at least one of the N antenna panels , 55 set 1 ( or the group 1 ) and the set 2 ( or the group 2 ) is that 
one of the M signals that has a highest signal priority . a reference signal in the set 1 ( or the group 1 ) and a reference 

Specifically , when the network device instructs the ter- signal in the set 2 ( or the group 2 ) can be simultaneously 
minal device to simultaneously transmit a plurality of sig- transmitted . 
nals , the terminal device transmits only a signal having a Manner 2 : Reference signals in a same resource set or 
highest priority , and does not transmit the other signals . 60 resource group can be simultaneously transmitted . 

It should be understood that , the panel for transmitting the For example , an SRS resource set includes reference 
signal with the highest priority by the terminal device may signals SRS 1 , SRS 2 , SRS 3 , and SRS 4 , and in spatial 
be a panel indicated by the network device , for example , a relations , they correspond to an SRS 7 , an SRS 8 , an SRS 9 , 
panel explicitly or implicitly indicated by the network and an SRS 10 in uplink beam management ( UL beam 
device ; or the panel for transmitting the signal with the 65 management ) respectively . The SRS 7 is a reference signal 
highest priority by the terminal device may be determined that belongs to a set 1 ( or a group 1 ) and is transmitted by 
by the terminal device itself , for example , a panel deter- using a panel 1. The SRS 8 is a reference signal that belongs 
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to the set 1 ( or the group 1 ) and is transmitted by using a Because a spatial feature parameter of the source refer 
panel 2. The SRS 8 is a reference signal that belongs to a set ence signal SRS is the same as a spatial feature parameter of 
2 ( or a group 2 ) and is transmitted by using the panel 1. The an uplink signal , a panel used for transmitting the uplink 
SRS 9 is a reference signal that belongs to the set 2 ( or the signal is the same as the panel used for transmitting the 
group 2 ) and is transmitted by using the panel 2. A rule for 5 source reference signal SRS . 
division of the set 1 ( or the group 1 ) and the set 2 ( or the In this application , indicating a panel may be equivalent 
group 2 ) is : reference signals in the set 1 ( or the group 1 ) can to indicating a resource set or a resource group . 
be simultaneously transmitted , reference signals in the set 2 Optionally , for the uplink signal , there may be one or 
( or the group 2 ) can be simultaneously transmitted , and a more pieces of spatial relation information ( in multi - panel 
reference signal in the set 1 ( or the group 1 ) and a reference 10 transmission ) . Each piece of spatial relation information 

may include one reference signal index . Optionally , for the signal in the set 2 ( or the group 2 ) cannot be simultaneously M signals , there may be only one piece of spatial relation transmitted . information , and each piece of spatial relation information Optionally , the reference signal ( that is , the source refer may include one or more reference signals ( in multi - panel ence signal ) indicated by the spatial relation information 15 transmission ) . may be a CSI - RS . In specific implementation , during down ( 3 ) In a third implementation , a quantity of panels may be 
link transmission of a CSI - RS , the terminal may determine , determined based on a quantity of reference signals that is 
by performing beam training on a resource or a resource set indicated by the spatial relation information of the M 
or a resource group for receiving the CSI - RS , one or more signals . 
panels used for receiving the CSI - RS , and record a mapping 20 Specifically , the third implementation is applicable to the 
relationship between the resource or the resource set or the manner 2 of configuring N sets of power control parameters . 
resource group corresponding to the CSI - RS and the panel If one reference signal corresponds to one panel , the termi 
used for the CSI - RS . In this way , after learning of the nal may determine the quantity of panels based on the 
resource or the resource set or the resource group to which quantity of reference signals that is indicated by the spatial 
the source reference signal CSI - RS belongs , the terminal 25 relation information , thereby determining a transmission 
may determine one or more panels for receiving the CSI - RS . 

For example , before beam training , the network device The terminal may further determine a panel based on the 
configures a plurality of reference signal resource sets or spatial relation information in another implementation , in 
reference signal resource groups . For example , a resource addition to the three implementations described in the fore 
set 1 includes { CSI - RS ID 1 , CSI - RS ID 2 , CSI - RS ID 3 , 30 going ( 1 ) to ( 3 ) . For example , if one resource set / resource 
CSI - RS ID 4 ) , and a resource set 2 includes { CSI - RS ID 5 , corresponds to one panel , and one resource set / resource 
CSI - RS ID 6 , CSI - RS ID 7 , CSI - RS ID 8 } . The resource set corresponds to one piece of spatial relation information , a 
1 is used for receive beam training of the panel 1 , and the panel for the M signals may be determined . Optionally , the 
resource set 2 is used for receive beam training of the panel spatial relation may be an active ( active ) spatial relation . 
2. Therefore , the terminal may determine a panel for receiv- 35 The spatial relation information mentioned in this appli 
ing any one or some of CSI - RSs corresponding to the cation extends a higher - layer parameter ( pucch - SpatialRe 
CSI - RS ID 1 to the CSI - RS ID 8 . lation Info ) defined in an existing protocol and describing 

Because a spatial feature parameter of the source refer- spatial relation information . In addition to a reference signal 
ence signal CSI - RS is the same as spatial feature parameters ( such as an SRS or a CSI - RS ) indicated by the high - layer 
of uplink signals carried on M uplink resources or resource 40 parameter , the reference signal indicated by the spatial 
sets , a panel used for transmitting an uplink signal is the relation information mentioned in this application may fur 
same as the panel used for receiving the source reference ther include a reference signal ( such as a CSI - RS ) associated 
signal CSI - RS . with an uplink resource / resource set ( such as an SRS 

Optionally , the reference signal ( that is , the source refer- resource set for non - codebook usage ) used for non - code 
ence signal ) indicated by the spatial relation information 45 book non - codebook transmission . Herein the reference sig 
may be an SRS . During uplink transmission of the SRS , the nal associated with the uplink resource / resource set used for 
terminal may record a mapping relationship between a non - codebook non - codebook transmission is a reference 
resource or a resource set or a resource group corresponding signal having a QCL relationship or spatial relation with an 
to the source reference signal SRS and one or more panels uplink signal carried on the uplink resource / resource set 
used for the SRS . In this way , after learning of the resource 50 used for non - codebook non - codebook transmission . 
or the resource set or the resource group to which the source In this embodiment of this application , the terminal 
reference signal SRS belongs , the terminal may determine device transmits only one signal having the highest priority . 
one or more panels for transmitting the source reference This can avoid interference caused by other signals to the 
signal SRS , and then determine , from sets of N power signal having the highest priority , and ensure reliable trans 
control parameters , a power control parameter correspond- 55 mission of the signal having the highest priority . 
ing to the panel , that is , a first power control parameter . Optionally , in another implementation , that the terminal 

For example , before beam training , the network device device transmits , based on priorities of the M signals by 
configures a plurality of reference signal resource sets or using at least one of the N antenna panels , at least one of the 
reference signal resource groups . For example , a resource M signals that has a relatively high signal priority includes : 
set 1 includes { SRS ID 1 , SRS ID 2 , SRS ID 3 , SRS ID 4 } , 60 based on the signal priorities corresponding to the M 
and a resource set 2 includes { SRS ID 5 , SRS ID 6 , SRS ID signals , the terminal device transmits , by using a first part of 
7 , SRS ID 8 } . The resource set 1 is used for transmit beam panels in the N antenna panels , a signal that has a highest 
training of the panel 1 , and the resource set 2 is used for signal priority , and transmits , by using a second part of 
transmit beam training of the panel 2. Therefore , the termi- panels , a signal that has a second highest signal priority , 
nal may determine a panel for transmitting any one or some 65 where an intersection between the first part of panels and the 
of SRSs corresponding to the SRS ID 1 to the SRS ID 8 , and second part of panels is empty , and the first part of panels 
determine a first power control parameter . and the second part of panels belong to the at least one panel . 
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It should be understood that , in actual application , this mined by the terminal device based on a pre - measurement 
embodiment of this application is not limited to transmitting result . This is not limited in this embodiment of this appli 
the signal that has the highest priority and the signal that has cation . 
the second highest signal priority . For example , the terminal For example , the terminal device has three panels : a panel 
device may further transmit a signal that has a third highest 5 A , a panel B , and a panel C , where panels of the signal 
priority and a signal that has a fourth highest priority , until having the second highest priority are a proper subset of 
the terminal device has no available panel . panels of the signal having the highest priority . For example , 

It should be understood that , a panel for transmitting a the network device instructs that the signal having the 
signal by the terminal device may be a panel indicated by the highest priority to be transmitted by using the panels A , B , 
network device , for example , a panel explicitly or implicitly 10 and C , and the terminal device may transmit a signal in one 

of the following manners . indicated by the network device ; or a panel for transmitting Manner 1 : a signal by the terminal device may be determined by the The terminal device transmits , based on a panel of the terminal device itself , for example , a panel determined based signal that has the highest priority , the signal that has the 
on a pre - measurement result . This is not limited in this 15 highest priority . The other signals are not transmitted ( drop ) . embodiment of this application . Therefore , in this embodiment of this application , pref 

Based on whether panels of signals have an intersection , erentially transmitting the signal having the highest priority 
the following describes examples in which the terminal can ensure reliable transmission of the signal having the device transmits a high - priority signal . highest priority . 
No intersection exists between panels of signals : Manner 2 : 
For example , if no intersection exists between a plurality In the panels of the signal that has the highest priority 

of panels of signals , the terminal device may transmit a ( first priority ) , the panel that has the highest priority is the 
corresponding signal based on a panel corresponding to the panel A : 
signal . For example , a panel of a signal is indicated by the if a panel corresponding to the signal that has the second 
network device . For example , the network device instructs a 25 highest priority ( second priority ) is the panel A , the signal 
first signal to be transmitted by using the first part of panels , that has the highest priority is transmitted by using the 
and a second signal to be transmitted by using the second panels A , B , and C , and the signal that has the second 
part of panels . Because no intersection exists between the priority is not transmitted ( drop ) ; 
first part of panels and the second part of panels , the terminal if a panel of the signal that has the second priority is the 
device may transmit the first signal by using the first part of 30 panel B , the signal that has the second priority is transmitted 
panels , and transmit the second signal by using the second by using the panel B , and the signal that has the first priority 
part of panels . Alternatively , a priority of the first signal is is transmitted by using the panel A or is transmitted by using 

the panel A and the panel C ; or higher than a priority of the second signal , and the terminal if the base station instructs the signal having the second device may transmit the first signal by using only the first 35 priority to be transmitted by using the panel A and the panel part of panels . B , the signal that has the second priority is transmitted by For another example , if the network device instructs the using the panel B , and content that has the first priority is terminal device to transmit a plurality of signals , and the transmitted by using the panel A or is transmitted by using 
terminal device determines that no intersection exists the panel A and the panel C. 
between panels of the plurality of signals , the terminal 40 Therefore , in this embodiment of this application , pref 
device may transmit a corresponding signal based on each erentially determining the panel of the signal having the 
panel . For example , the network device instructs the termi- highest priority can ensure reliable transmission of the 
nal device to simultaneously transmit a first signal and a high - priority signal . The terminal device further transmits 
second signal . The terminal device determines that the first the signal that has the second highest priority while trans 
signal corresponds to the first part of panels , and that the 45 mitting the signal that has the highest priority . Therefore , the 
second signal corresponds to the second part of panels , and terminal device can transmit as many signals as possible , 
that no intersection exists between the first part of panels and and more service requirements can be satisfied . 
the second part of panels . In this case , the terminal device For another example , the terminal device has three panels : 
may transmit the first signal by using the first part of panels , a panel A , a panel B , and a panel C , where panels of the 
and transmit the second signal by using the second part of 50 signal having the first highest priority are a proper subset of 
panels . Alternatively , a priority of the first signal is higher panels of the signal having the second highest priority . For 
than a priority of the second signal , and the terminal device example , the network device instructs the signal having the 
may transmit the first signal by using only the first part of second highest priority to be transmitted by using the panels 
panels . A , B , and C , and the terminal device may transmit a signal 

Therefore , in this embodiment of this application , pref- 55 in one of the following manners : 
erentially transmitting the signal having the highest priority The signal that has the first highest priority is transmitted 
can ensure reliable transmission of the high - priority signal . by using a panel indicated by the base station . A panel , other 
The terminal device further transmits other signals while than the panel of the signal that has the highest priority , in 
transmitting the signal having the highest priority . There- the panels that are indicated by the network device and that 
fore , the terminal device can transmit as many signals as 60 are of the signal having the second priority is selected for 
possible , and more service requirements can be satisfied . transmitting the signal that has the second priority . 
An intersection exists between panels of signals : Therefore , in this embodiment of this application , pref 
It should be understood that , a panel of a signal may be erentially determining the panel of the signal having the 

a panel indicated by the network device as described above , highest priority can ensure reliable transmission of the 
for example , may be a panel implicitly or explicitly indi- 65 high - priority signal . The terminal device further transmits 
cated by the network device , or may be a panel determined the signal that has the second highest priority while trans 
by the terminal device itself , for example , a panel deter- mitting the signal that has the highest priority . Therefore , the 

> 



a ? 

ners . 

US 11,337,235 B2 
33 34 

terminal device can transmit as many signals as possible , For example , if priorities of a signal 1 and a signal 2 are 
and more service requirements can be satisfied . the same , and the network device indicates that the two 

For another example , the terminal device has three panels : signals correspond to a same panel for transmission , one of 
a panel A , a panel B , and a panel C , and the network device the two signals that corresponds to a lower path loss ( PL ) or 
indicates that an intersection exists between panels of the 5 better channel quality of a reference signal RS indicated by 
signal that has the first highest priority and panels of the spatial relation information is preferentially transmitted , and 
signal that has the second highest priority . For example , the other signal is not transmitted . 
panels of the content that has the first priority are the panel For example , the network device indicates that a signal 1 
A and the panel B , and panels of the content that has the is a PUSCH 1 , and previously measured or reported quality 
second priority are the panel A and the panel C. The terminal 10 of a CSI - RS 1 included in spatial relation info of the PÚSCH 1 is -50 dB ; and the base station indicates that a signal 2 is device may transmit a signal in one of the following man a PUSCH 2 , and previously measured or reported quality of 

a CSI - RS 2 included in spatial relation info of the PUSCH Manner 1 : 2 is -45 dB . In this case , because channel quality corre If the signal that has the first priority is transmitted by 15 sponding to the signal 2 is higher than channel quality 
using the panel A and the panel B , the signal that has the corresponding to the signal 1 , the terminal device transmits 
second priority is transmitted by using the panel C. the signal 2 , and does not transmit the signal 1 . 
Manner 2 : Therefore , in this embodiment of this application , pref 
If the panel A is selected for the content that has the first erentially transmitting a signal having best channel quality 

priority , the panel C is selected for the content that has the 20 can ensure reliable transmission of the signal . 
second priority . Optionally , in another implementation , the M signals 
Manner 3 : include two signals whose priorities are the same and 
If the content that has the first priority is transmitted by highest , a first signal in the two signals corresponds to a first 

using the panel B , the panel A and / or the panel C are / is antenna panel set , second signal corresponds to a second 
selected for transmitting the content that has the second 25 antenna panel set , and that the terminal device transmits , 
priority . based on priorities of the M signals by using at least one of 

Therefore , in this embodiment of this application , pref- the N antenna panels , at least one of the M signals that has 
erentially determining a panel of the signal having the a relatively high signal priority includes : 
highest priority can ensure reliable transmission of the the terminal device transmits the first signal by using all 
high - priority signal . The terminal device further transmits 30 or a part of panels in the first panel set , where a path loss 
the signal that has the second highest priority while trans- corresponding to the first signal is lower or channel quality 
mitting the signal that has the highest priority . Therefore , the of a reference signal indicated by spatial relation informa 
terminal device can transmit as many signals as possible , tion corresponding to the first signal is better , and optionally , 
and more service requirements can be satisfied . in this case , the terminal device does not transmit the second 

For another example , the terminal device has three panels : 35 signal ; or the terminal device transmits the first signal by 
a panel A , a panel B , and a panel C , and the network device using all or a part of panels in the first panel set , and 
indicates that panels of the signal that has the first highest transmits the second signal by using all or a part of panels 
priority and panels of the signal that has the second highest in the second panel set other than the panels for transmitting 
priority are the same , for example , are the panel A , the panel the first signal , where a path loss corresponding to the first 
B , and the panel C. The terminal device may transmit a 40 signal is lower or channel quality of a reference signal 
signal in one of the following manners . Manner 1 : indicated by spatial relation information corresponding to 
The signal that has the first priority is transmitted by using the first signal is better . 

at least one of the panel A , the panel B , and the panel C , and To be specific , if priorities of a signal 1 and a signal 2 are 
the signal that has the second priority is dropped . the same , and the network device indicates that the two 

Manner 2 : 45 signals both correspond to a plurality of panels for trans 
The signal that has the first priority is transmitted by using mission , a panel is preferentially selected for one of the two 

one or two of the panel A , the panel B , and the panel C , and signals that corresponds to a lower path loss ( PL ) or better 
the signal that has the second priority is transmitted by using channel quality of a reference signal RS indicated by spatial 
all or a part of remaining panels . relation information , and the other signal is transmitted by 

Optionally , in another implementation , the M signals 50 using another panel or is not transmitted . 
include two signals whose priorities are the same and Therefore , in this embodiment of this application , pref 
highest , the two signals correspond to one or more same erentially transmitting a signal having good channel quality 
antenna panels , and that the terminal device transmits , based can ensure reliable transmission of the signal . The terminal 
on priorities of the M signals by using at least one of the N device further transmits other signals while transmitting the 
antenna panels , at least one of the M signals that has a 55 signal having the best channel quality . Therefore , the termi 
relatively high signal priority includes : nal device can transmit as many signals as possible , and 

the terminal device transmits , by using the one or more more service requirements can be satisfied . 
antenna panels , one of the two signals that corresponds to a Optionally , in another implementation , the M signals 
lower path loss or better channel quality of a reference signal include two signals whose priorities are the same and 
indicated by spatial relation information . 60 highest , and that the terminal device transmits , based on 

To be specific , when the terminal device determines , priorities of the M signals by using at least one of the N 
based on the priority of the signal , a signal to be transmitted , antenna panels , at least one of the M signals that has a 
if there are two signals whose priorities are the same and relatively high signal priority includes : 
highest , and panels corresponding to the two signals are the the terminal device transmits , by using all or a part of 
same , the terminal device may further determine , based on 65 panels in the N antenna panels , one of the two signals that 
the spatial relation information or path loss information corresponds to a lower path loss or better channel quality ; or 
corresponding to the signal , the signal to be transmitted . the terminal device transmits , by using a third part of panels 
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in the N antenna panels , one of the two signals that corre- the terminal device transmits at least one of the M signals 
sponds to a lower path loss or better channel quality of a based on priorities of panels corresponding to the M signals 
reference signal indicated by spatial relation information , by using at least one of the N antenna panels that has a 
and transmits the other signal by using a fourth part of panels relatively high priority . 
in the N antenna panels . Optionally , an intersection between 5 To be specific , when a plurality of signals exist , the 
the third part of panels and the fourth part of panels may be terminal device may directly determine , based on the pri 
empty . orities of the panels , one or more panels having a relatively 

To be specific , if priorities of a signal 1 and a signal 2 are high priority , and transmit a corresponding signal by using 
the same , but the network device does not indicate antenna the one or more panels having the relatively high priority . 
panels for the signal 1 and the signal 2 , the terminal device Therefore , in this embodiment of this application , because 

channel quality of the high - priority panel is usually good , preferentially determines a panel for one of the two signals transmitting the signal by using the high - priority panel can that corresponds to a lower path loss ( PL ) or better channel ensure reliable transmission of the signal . quality of a reference signal RS indicated by spatial relation It should be noted that , when a plurality of signals need information . For example , the terminal device determines a 15 to be transmitted on a panel having a highest priority or on 
panel for the signal based on a pre - measurement result , and one of several panels having relatively high priorities , the 
the other signal is transmitted by using another panel or is terminal device may determine , by using a method similar to 
not transmitted . that in the foregoing case 1 , a signal to be transmitted , for 

For example , the signal 1 is a signal on a PUSCH , and the example , transmit a signal that corresponds to a relatively 
signal 2 is a signal on a PRACH . The terminal device may 20 low path loss ( PL ) or better channel quality of a reference 
determine , based on pre - measurement , that the signal 1 signal RS indicated by spatial relation information . 
corresponds to a panel A , and that the signal 2 corresponds In another implementation , that the terminal device trans 
to a panel B , and that channel quality of a CSI - RS indicated mits at least one of the M signals based on the first 
by spatial relation information corresponding to the signal 1 information by using at least one of the N antenna panels 
is higher than channel quality of a CSI - RS indicated by 25 includes : 
spatial relation information corresponding to the signal 2. In the terminal device transmits , based on priorities of panels 
this case , the terminal device transmits the signal 1 by using corresponding to the M signals by using at least one of the 
the panel A and does not transmit the signal 2. Alternatively , N antenna panels that has a relatively high priority , at least 
optionally , the terminal device transmits the signal 1 by one of the M signals that corresponds to a panel having a 
using the panel A and transmits the signal 2 by using the 30 relatively high priority . To be specific , when a plurality of signals exist , the panel B. 

Therefore , in this embodiment of this application , pref terminal device may directly determine , based on the pri 
orities of the panels , one or more panels having a relatively erentially transmitting a signal having good channel quality high priority , and transmit , by using the one or more panels can ensure reliable transmission of the signal . The terminal 35 having the relatively high priority , at least one signal that device further transmits other signals while transmitting the corresponds to the panel or panels having the relatively high signal having the best channel quality . Therefore , the termi priority . 

nal device can transmit as many signals as possible , more Therefore , in this embodiment of this application , trans 
service requirements can be satisfied , and uplink resource mitting a signal of a high - priority panel by using the 
waste can be avoided . 40 high - priority panel can ensure reliable transmission of the 

Case 2 : signal . 
The first information includes a priorities of a panel Case 3 : 

corresponding to a signal . The first information includes spatial relation information 
In an implementation , that the terminal device transmits at or path loss information corresponding to a signal . 

least one of the M signals based on the first information by 45 It should be understood that , in the case 3 , M may be 
using at least one of the N antenna panels includes : greater than 1 or may be equal to 1. When M is equal to 1 , 

the terminal device transmits , based on priorities of panels the terminal device may transmit the signal by directly using 
corresponding to the M signals by using at least one of the a panel corresponding to the signal . Specifically , the panel of 
N antenna panels , at least one of the M signals that corre- the signal may be indicated by the network device , or may 
sponds to a panel having a relatively high priority . 50 be determined by the terminal device itself . This is not 

To be specific , when a plurality of signals exist , the limited in this embodiment of this application . 
terminal device may directly determine , based on the pri- When M is greater than 1 , in the case 3 , the terminal 
orities of the panels , a signal that needs to be transmitted , device needs to select , based on the first information , a 
that is , transmit one or more signals that have a relatively signal to be transmitted and / or select a panel for transmitting 
high priority . 55 a signal . 

Therefore , in this embodiment of this application , pref- It should be understood that , in this embodiment of this 
erentially transmitting a signal of a high - priority panel can application , channel quality of a reference signal indicated 
ensure reliable transmission of the signal of the high - priority by spatial relation information or path loss information may 
panel . be corresponding channel quality of a reference signal such 

Specifically , the panel for transmitting the one or more 60 as a CSI - RS indicated by the spatial relation information that 
signals may be indicated by the network device , or may be is previously measured by the terminal device . 
determined by the terminal device itself . This is not limited It should be noted that , in a current wireless communi 
in this embodiment of this application . cations system , quality information of a radio channel is 

In another implementation , that the terminal device trans- generally obtained with help of a transmission reference 
mits at least one of the M signals based on the first 65 signal . Generally , different types of reference signals are 
information by using at least one of the N antenna panels used in the communications system . One type of reference 
includes : signal , for example , a cell - specific reference signal ( cell 
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specific reference signal , CRS ) , is used for channel quality To be specific , in this manner , the terminal device selects , 
measurement , so that channel quality measurement and cell based on the channel quality of the reference signals indi 
selection and handover can be implemented . Another type of cated by the spatial relation information or the path loss 
reference signal is used for channel state information mea- information , a panel for transmission . 
surement , so that scheduling of the terminal device is 5 For example , the terminal device determines , based on 
implemented . For example , the terminal device may obtain corresponding RSRP of a downlink reference signal indi 
corresponding channel state information CSI based on chan- cated by the spatial relation information , a panel having high 
nel quality measurement of a channel state information RSRP to transmit a signal . For example , the RSRP 1 is 
reference signal ( channel state information reference signal , higher than RSRP 2. In this case , the terminal device 
CSI - RS ) . 10 transmits a signal by using a panel 1 . 

To measure channel quality , the network device may Therefore , in this embodiment of this application , pref 
transmit a plurality of reference signals to the terminal erentially transmitting a signal by using a panel having good 
device , where a quantity Q of channel quality information channel quality can ensure reliable transmission of the 
that the terminal device is configured to report may be signal . 
predefined , or is configured by the network device for the 15 In another implementation , that the terminal device trans 
terminal device by using signaling , and Q is an integer mits at least one of the M signals based on the first 
greater than or equal to 1. The terminal device receives the information by using at least one of the N antenna panels 
plurality of reference signals transmitted by the network includes : 
device , measures , based on the configuration of the network the terminal device transmits , based on channel quality of 
device , all the reference signals transmitted by the network 20 reference signals indicated by spatial relation information or 
device , obtains Q pieces of best channel quality information , path loss information corresponding to the M signals by 
and reports the Q pieces of best channel quality information using at least one of the N antenna panels that corresponds 
to the network device . to relatively good channel quality , at least one of the M 

It should be understood that , in this embodiment of this signals that corresponds to relatively good channel quality . 
application , channel quality may be indicated by at least one 25 To be specific , in this manner , the terminal device selects , 
of the following parameters : layer - 1 reference signal based on the channel quality of the reference signals indi 
received power L1 - RSRP , layer - 3 reference signal received cated by the spatial relation information or the path loss 
power L3 - RSRP , reference signal received quality RSRQ , a information , a signal to be transmitted , and selects a panel 
signal to interference plus noise ratio SINR , and a channel for transmitting the signal . For example , for a signal , if a 
quality indicator CQI . 30 reference signal indicated by the spatial relation information 

For example , the terminal device has two panels : a panel or the path loss information has good channel quality , the 
1 and a panel 2 , where the two panels correspond to signal is preferentially transmitted based on a panel corre 
CSI - RSs . In this case , during beam training measurement , sponding to the reference signal indicated by the spatial 
the terminal device may report reference signal received relation information or the path loss information . 
power RSRP of a CSI - RS corresponding to each panel , for 35 Therefore , in this embodiment of this application , pref 
example , RSRP 1 obtained by reception on the panel 1 , and erentially transmitting a signal having good channel quality 
RSRP 2 obtained by reception on the panel 2 . by using a panel having good channel quality can ensure 

In an implementation , that the terminal device transmits at reliable transmission of the signal . 
least one of the M signals based on the first information by It should be understood that , the foregoing examples in 
using at least one of the N antenna panels includes : 40 which the terminal device determines an antenna panel for 

the terminal device transmits , based on channel quality of transmitting a signal and / or determines a signal to be trans 
reference signals indicated by spatial relation information or mitted are only illustrative . A person skilled in the art may 
path loss information corresponding to the M signals by make various combinations or variations based on the fore 
using at least one of the N antenna panels , at least one of the going descriptions . Such modifications shall also fall within 
M signals that corresponds to relatively good channel qual- 45 the protection scope of the embodiments of this application . 
ity . It should be noted that , when the terminal device transmits 

To be specific , in this manner , the terminal device selects , at least two of the M signals by using the at least two antenna 
based on the channel quality of the reference signals indi- panels , and a sum of configured power of the at least two 
cated by the spatial relation information or the path loss signals is greater than maximum transmit power of the 
information , a signal to be transmitted . 50 terminal device , one of the at least two signals is transmitted 

For example , for a signal , if a reference signal indicated at the configured power , and the other signals are transmitted 
or included in the spatial relation information or the path loss at residual power . 
information has good channel quality , the signal is trans- The signal transmitted at the configured power may be a 
mitted preferentially . signal that has a highest signal priority , or a signal that 

Therefore , in this embodiment of this application , pref- 55 corresponds to a panel having a highest priority , or a signal 
erentially transmitting a signal having good channel quality that corresponds to best channel quality . 
can ensure reliable transmission of the signal . For example , the terminal device needs to transmit two 

In another implementation , that the terminal device trans- signals : a signal 1 and a signal 2. Assuming that a sum of 
mits at least one of the M signals based on the first configured power P1 of the signal 1 and configured power 
information by using at least one of the N antenna panels 60 P2 of the content 2 is greater than maximum transmit power 
includes : Pmax of the terminal device , if a priority of the signal 1 is 

the terminal device transmits at least one of the M signals higher than a priority of the signal 2 , the terminal devices 
based on channel quality of reference signals indicated by transmits the signal at the power P1 , and transmits the signal 
spatial relation information or path loss information corre- 2 at power Pmax - P1 . 
sponding to the M signals by using at least one of the N 65 Therefore , in this embodiment of this application , using 
antenna panels that corresponds to relatively good channel the configured power to transmit the signal that has the 
quality . highest priority , or the signal that corresponds to the panel 
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having the highest priority , or the signal that corresponds to device may obtain information about another first control 
the highest channel quality can ensure reliable transmission resource set by monitoring another SSB . 
of the signal . Optionally , the first control resource set may be a CORE 

It should be understood that , the foregoing examples are SET whose identifier is 0 , where the CORESET is also 
only illustrative . A person skilled in the art may make 5 referred to as a CORESET O. Optionally , the first control 
various combinations or variations based on the foregoing resource set is further used to schedule one or more of the 
descriptions . Such modifications shall also fall within the following information other than the system information protection scope of the embodiments of this application . 

It should be understood that , for ease of description , only ( Remaining minimum system information RMS , or referred 
an example in which one spatial transmit filter transmits one 10 information , OSI , or referred to as an SI message ) , a paging 

to as a SIB 1 ) : other system information ( other system 
signal or different to - be - transmitted signals correspond to 
different transmission is used as an example for description ( Paging ) message , and a random access message . The ran 

dom access message includes one or more of a second in the foregoing example . However , this is not limited in this 
embodiment of this application . In actual application , one message ( Message 2 ) or a fourth message ( Message 4 ) . 
spatial transmit filter may transmit a plurality of signals , and 15 Optionally , the CORESET 0 may be further associated with 
the plurality of signals transmitted by the spatial transmit a UE - specific search space ( UE specific search space , USS ) , 
filter correspond to a same transmit direction . The terminal or a common search space may be associated with another 
device may align , by using a receive filter , a receive direc- CORESET . Optionally , one SSB is associated with one 
tion of the receive filter with a transmit direction of the CORESET 0. The terminal device monitors a common 
spatial transmit filter to receive the plurality of signals 20 search space ( common search space , CSS ) on the CORE 
transmitted by the spatial transmit filter . Specifically , for an SET 0 associated with the SSB . Optionally , the information 
example in which one spatial transmit filter transmits a about the first control resource set may be further configured 
plurality of signals , refer to the foregoing descriptions . To by using the SIB 1 and / or other system information , or 
avoid repetition , details are not described again herein . configured by using RRC signaling . 

This application further provides the following embodi- 25 As can be learned from the prior art , once a receive end 
ments . It should be noted that , numbers of the following moves ( that is , a beam is unaligned ) or a relatively large 
embodiments do not need to comply with a sequence of obstruction appears on a transmission path of a signal ( that 
numbers of the foregoing embodiments . is , the beam is blocked ) , an antenna gain of the signal The following embodiments mainly discuss a method for decreases greatly . Consequently , signals of the receive end 
indicating or configuring at least one piece of information 30 are frequently interrupted , the first control resource set 
such as beam indication information , a frequency domain cannot be detected , and the terminal device needs to monitor 
resource start position , and a time domain resource position a plurality of other SSBs to search for an available first 
of a control resource set used for scheduling system infor control resource set . Therefore , monitoring complexity and 
mation in a wireless communications system . The beam delay are increased , and system information cannot be 
indication information indicates spatial relation information 35 received in time . In addition , if the first control resource set 
or quasi - co - location QCL assumption information . It is of is further associated with a USS , when a link of the first 
great importance to configure information of the control control resource set is broken , the terminal device can 
resource set , so as to obtain the information of the control obtain , only by monitoring a new SSB , a CSS associated 
resource set and ensure reliable transmission of the system . with a new first control resource set or scheduled system 

The prior art shows that a terminal device obtains infor- 40 information , but cannot obtain information scheduled in the 
mation of a control resource set ( for example , information USS . The system information is transmitted to all or some 
such as beam indication information , a frequency domain terminal devices in the cell by using broadcast information , 
resource start position , and a time domain resource position and is transmitted repeatedly on a plurality of SSBs , but 
of the control resource set ) by monitoring an SSB during non - broadcast information scheduled in the USS is trans 
initial access . The SSB includes at least one of a primary 45 mitted only once . Therefore , to resolve the foregoing prob 
synchronization signal ( primary synchronization signal , lem , the present invention provides a method for indicating 
PSS ) , a secondary synchronization signal ( secondary syn- information about a first control resource set . 
chronization signal , SSS ) , and a PBCH . For ease of descrip 
tion , the following uses a first control resource set to denote Embodiment 1 
a control resource set used at least for scheduling system 50 
information . Information about the first control resource set A communication method , where the method includes : 
is configured by using a MIB , and MIB information is a terminal device receives MAC - CE signaling , where the 
carried on a PBCH . Therefore , eight bits in the MIB infor- MAC - CE signaling is used to indicate quasi - co - location 
mation are used to indicate a possible time - frequency QCL information of a first control resource set , where 
resource position occupied by a control resource set of a first 55 the first control resource set is a control resource set used 
control resource , and an index of a corresponding SSB at least for scheduling system information . 
carrying the MIB information is used to obtain beam infor- As can be learned from the foregoing method , in com 
mation and a frequency domain start position of the first parison with the prior art , a network device can indicate 
control resource set . Further , monitoring time domain posi- beam information of a CORESET 0 more flexibly in 
tions ( monitoring occasions ) of a search space set associated 60 Embodiment 1 , and this avoids a case in which a terminal 
with the first control resource set , or symbol ( ofdm symbol ) device cannot update beam information in time and cannot 
positions of the search space set in a slot ( slot ) may be receive system information due to moving . 
obtained . The symbol positions include a position in which 
an OFDM symbol having a smallest number in time domain Embodiment 2 
in the control resource set associated with the search space 65 
set is located in a slot . When the terminal device finds that The method according to Embodiment 1 , where the 
the first control resource set cannot be detected , the terminal MAC - CE signaling indicates one or more pieces of QCL 
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information in candidate QCL information of a physical Embodiment 7 
downlink shared channel PDSCH ; or 

the MAC - CE signaling indicates one or more pieces of The method according to Embodiment 2 , further includ 
QCL information in candidate QCL information of a second ing : the terminal device receives RRC signaling , where the 
control resource set . 5 RRC signaling indicates the candidate QCL information of 

For example , optionally , the second control resource set is the PDSCH . 
a control resource set used for receiving a random access The candidate QCL information of the PDSCH is avail 
message . Optionally , the second control resource set and the able QCL information used for receiving the PDSCH . 
first control resource set are control resource sets in a same Optionally , time of receiving the RRC signaling in 
BWP . Embodiment 7 is earlier than or equal to time of receiving 
As can be learned from the foregoing method , in com- the MAC - CE signaling in Embodiment 1 . 

parison with a method for configuring QCL information for 
the CORESET O separately , the candidate QCL information Embodiment 8 
of the PDSCH or another control resource set is reused as 
candidate QCL information of the CORESET 0 , and this can The method according to Embodiment 2 , further includ 
effectively reduce resource overheads . In addition , beam ing : the terminal device receives RRC signaling , where the 
information of the same BWP has an association relation RRC signaling indicates the candidate QCL information of 
ship . Because a candidate QCL set of the PDSCH or another the second control resource set . 
control resource set in the same BWP is reused , better QCL The candidate QCL information of the second control information of the CORESET O for transmission can be resource set is available QCL information used for receiving selected , and better receiving quality can be obtained . the second control resource set . 

Embodiment 3 Optionally , time of receiving the RRC signaling in 
Embodiment 8 is earlier than or equal to time of receiving 

The method according to Embodiment 1 or Embodiment 25 the MAC - CE signaling in Embodiment 1 . 
2 , where the QCL information includes information about an 
SSB , or the QCL information includes information about a Embodiment 9 
CSI - RS satisfying a QCL relationship with an SSB . 

The method according to Embodiment 1 to Embodiment 
Embodiment 4 30 8 , where a bandwidth part BWP in which the PDSCH is 

located or a BWP in which the second control resource set 
The method according to Embodiment 3 , where the is located is one of the following BWPs : 

terminal device determines a time - frequency resource of the an initial BWP , a current active BWP , a BWP in which the 
first control resource set based on the information about the first control resource set is located , and a BWP including the 
SSB . SSB . 

For example , the time - frequency resource includes one or 
more of the following resources : Embodiment 10 

a frequency domain start position , monitoring time 
domain positions ( monitoring occasions ) of a search space The QCL information of the first control resource set is 
set associated with the first control resource set , and symbol 40 QCL information of the second control resource set . ( ofdm symbol ) positions of the search space set in a slot The first control resource set is a control resource set used 
( slot ) . at least for scheduling system information . The symbol positions include a position in which an Optionally , the second control resource set is a control OFDM symbol having a smallest number in time domain in the control resource set associated with the search space set 45 resource set used for receiving a random access message . Optionally , the second control resource set and the first is located in a slot . control resource set are control resource sets in a same BWP . In the foregoing method , thanks to an association rela 
tionship between the information about the SSB and the Optionally , the QCL information of the second control 
time - frequency resource of the CORESET 0 , the time resource set is information activated by using RRC signaling 
frequency resource of the CORESET 0 may be determined 50 or MAC - CE signaling and used for receiving the second 
by reusing an SSB index included or indirectly associated in control resource set . 
the QCL information of the CORESET 0 , and this effec 
tively reduces overheads . Embodiment 11 
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Embodiment 5 A communication method , including : 
a network device transmits MAC - CE signaling , where the 

The method according to Embodiment 4 , where the MAC - CE signaling is used to indicate quasi - co - location 
terminal device monitors a downlink control channel QCL information of a first control resource set , where 
PDCCH on the time - frequency resource of the first control the first control resource set is a control resource set used 
resource set based on the one or more pieces of QCL 60 at least for scheduling system information . 
information . 

Embodiment 12 
Embodiment 6 

The method according to Embodiment 11 , where the 
The method according to any one of Embodiment 1 to 65 MAC - CE signaling indicates one or more pieces of QCL 

Embodiment 5 , where the information about the SSB is an information in candidate QCL information of a physical 
index of the SSB . downlink shared channel PDSCH ; or 
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the MAC - CE signaling indicates one or more pieces of RRC signaling indicates the candidate QCL information of 
QCL information in candidate QCL information of a second the second control resource set . 
control resource set . The candidate QCL information of the second control 

For example , optionally , the second control resource set is resource set is available QCL information used for receiving 
a control resource set used for receiving a random access 5 the second control resource set . 
message . Optionally , the second control resource set and the Optionally , time of transmitting the RRC signaling in 
first control resource set are control resource sets in a same Embodiment 18 is earlier than or equal to time of transmit 
BWP . ting the MAC - CE signaling in Embodiment 11 . 

Embodiment 13 10 Embodiment 19 
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The method according to Embodiment 11 or Embodiment The method according to Embodiment 11 to Embodiment 
12 , where the QCL information includes information about 18 , where a BWP in which the PDSCH is located or a BWP 
an SSB , or the QCL information includes information about in which the second control resource set is located is one of 
a CSI - RS satisfying a QCL relationship with an SSB . the following BWPs : 

an initial BWP , a current active BWP , a BWP in which the 
Embodiment 14 first control resource set is located , and a BWP including the 

SSB . 
The method according to Embodiment 13 , where the In the foregoing embodiments , the QCL information may 

information about the SSB is further used to determine a be replaced with transmission configuration indicator ( trans 
time - frequency resource of the first control resource set . mission configuration indicator , TCI ) information . 

For example , the time - frequency resource includes one or The TCI information is used to indicate a PDCCH / 
more of the following resources : CORESET or QCL information of the PDSCH . The TCI 

a frequency domain start position , monitoring time 25 information indicates that a reference signal included in a 
domain positions ( monitoring occasions ) of a search space TCI and a DMRS for the PDCCH / PDSCH satisfy a QCL 
set associated with the first control resource set , and symbol relationship , and is mainly used to indicate that during 
( ofdm symbol ) positions of the search space set in a slot reception of the PDCCH / PDSCH , information such as a 
( slot ) . spatial receiving parameter of the PDCCH / PDSCH is the 
The symbol positions include a position in which an 30 same as , similar to , or approximate to information such as a 

OFDM symbol having a smallest number in time domain in spatial receiving parameter of the reference signal included 
the control resource set associated with the search space set in the TCI . 
is located in a slot . The following briefly explains concepts of a bandwidth 

part ( bandwidth part , BWP ) and a control resource set . 
Embodiment 15 1. Initial BWP 

When the terminal device in an RRC_idle state accesses 
The method according to Embodiment 14 , where the a cell or a wideband carrier , a BWP in initial access of the 

terminal device monitors a downlink control channel terminal device is referred to as an initial BWP ( initial 
PDCCH on the time - frequency resource of the first control BWP ) , or it may be understood that the terminal device 
resource set based on the one or more pieces of QCL 40 performs random access on the initial BWP . 
information . 2. Active ( Active ) BWP 

When a service arrives at the terminal device , the network 
Embodiment 16 device schedules the terminal device from the initial BWP to 

a BWP whose bandwidth matches the service of the terminal 
The method according to any one of Embodiment 11 to 45 device , and may indicate , by using higher - layer signaling or 

Embodiment 15 , where the information about the SSB is an layer - 1 signaling , a current BWP on which the terminal 
index of the SSB . device operates . The network device and the terminal device 

may transmit or receive data and / or a reference signal on this 
Embodiment 17 BWP . This BWP is referred to as an active BWP . In 

50 of a single carrier or one serving cell , one terminal device 
The method according to Embodiment 12 , further includ- has only one active BWP at a moment , and the terminal 

ing : the network device transmits RRC signaling , where the device can receive data or a reference signal or transmit data 
RRC signaling indicates the candidate QCL information of or a reference signal only on the active BWP . 
the PDSCH . Dynamic BWP switching is supported in a current com 

In this embodiment of this application , because the RRC 55 munications system . By using downlink control information 
signaling is not used to configure candidate QCLs for the ( downlink control information , DCI ) or radio resource con 
first control resource set , overheads can be reduced . trol ( radio resource control , RRC ) signaling , the network 

The candidate QCL information of the PDSCH is avail- device instructs the terminal device to perform BWP switch 
able QCL information used for receiving the PDSCH . ing . The DCI is located in the current BWP , and a size of a 

Optionally , time of transmitting the RRC signaling in 60 frequency domain resource allocation information field of 
Embodiment 17 is earlier than or equal to time of transmit- the DCI is determined by a bandwidth size of the current 
ting the MAC - CE signaling in Embodiment 11 . BWP . The DCI includes a bandwidth part indicator ( band 

width part indicator ) information field used to indicate an ID 
Embodiment 18 number of a BWP activated by the terminal device . When 

65 the BWP ID number indicated by the information field is 
The method according to Embodiment 12 , further includ- inconsistent with an ID number of the current active BWP 

ing : the network device transmits RRC signaling , where the ( that is , the current BWP for transmitting the DCI ) of the 
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terminal device , the terminal device needs to switch from the communications apparatus has N antenna panels , M is an 
current BWP to the BWP indicated by the DCI . integer greater than or equal to 1 , and N is an integer greater 

It should be understood that , in this application , the than or equal to 2 ; and 
following explanations about a control resource set may be transmit at least one of the M signals based on first 
provided . To improve efficiency of blindly detecting a con- 5 information by using at least one of the N antenna panels . 
trol channel by the terminal device , a concept of a control Therefore , according to this embodiment of this applica 
resource set ( control resource set , referred to as a CORESET tion , a terminal device can select a panel based on the first 
hereinafter ) is put forward in a process of formulating an NR information and select a signal that needs to be transmitted . 
standard . The network device may configure one or more This embodiment of this application provides a solution of 
resource sets for UE , for transmitting a PDCCH . The net- determining a signal that needs to be transmitted , and can 
work device may transmit , to the terminal device , a control further resolve a problem that a panel cannot be selected to 
channel on any control resource set corresponding to the transmit a signal in the prior art . 
terminal device . In addition , the network device needs to Optionally , M is greater than or equal to 2 , the first 
further notify the terminal device of other configurations information includes priorities of signals , and the transceiver 
associated with the control resource set , for example , a unit is specifically configured to : 
search space set . Configuration information of each control transmit , based on priorities of the M signals by using at 
resource set is different . For example , there is a frequency least one of the N antenna panels , at least one of the M 
domain width difference or a time domain length difference . signals that has a relatively high signal priority . 
Extensively , the control resource set in this application may 20 Optionally , the priority of the signal satisfies at least one 
be a CORESET or a control region ( control region ) or an of the following conditions : 
ePDCCH set ( set ) defined in a 5G mobile communications a signal to be transmitted by using fewer panels has a 
system . higher priority ; 

It should be understood that , each of the foregoing a priority of a signal on a physical random access channel 
Embodiment 1 to Embodiment 19 may be used as a separate 25 PRACH is higher than a priority of a signal on a physical 
embodiment , or the embodiments may be mutually com- uplink control channel PUCCH , a priority of a signal on a 
bined or nested . Division of the plurality of embodiments is PUCCH is higher than a priority of a signal on a physical 
only for ease of description of the solution of this applica- uplink data channel PUSCH , or a priority of a signal on a 
tion , and the plurality of embodiments shall not be construed PUSCH is higher than a priority of a sounding reference 
as any limitation on implementation processes of the signal SRS ; 
embodiments of this application . It should also be under- a signal that occupies more resource blocks RBs has a 
stood that , various modifications or variations may be made higher priority ; 
based on the examples in the foregoing Embodiment 1 to a signal to be transmitted by using a higher resource 
Embodiment 19. Such modifications or variations shall also bandwidth has a higher priority ; 
fall within the scope of the embodiments of the present a signal to be transmitted by using more data layers has a 
invention . higher priority ; and 

It should be understood that , the foregoing examples in a priority of a signal on a time domain resource is higher 
FIG . 1 to FIG . 3 are only intended to help a person skilled than a priority of a signal on a subsequent time domain 
in the art understand the embodiments of the present inven- 40 resource . 
tion , instead of limiting the embodiments of the present Optionally , the first information includes a priority of a 
invention to specific values or specific scenarios in the panel corresponding to the signal , and the transceiver unit is 
examples . A person skilled in the art apparently can make specifically configured to : 
various equivalent modifications or changes based on the transmit , based on priorities of panels corresponding to 
examples shown in FIG . 1 to FIG . 3 , and such modifications 45 the M signals by using at least one of the N antenna panels , 
or changes shall also fall within the scope of the embodi- at least one of the M signals that corresponds to a panel 
ments of the present invention . having a relatively high priority ; or 

It should be understood that , sequence numbers of the transmit at least one of the M signals based on priorities 
foregoing processes do not mean execution sequences in of panels corresponding to the M signals by using at least 
various embodiments of this application . The execution 50 one of the N antenna panels that has a relatively high 
sequences of the processes should be determined according priority ; or 
to functions and internal logic of the processes , and should transmit , based on priorities of panels corresponding to 
not be construed as any limitation on the implementation the M signals by using at least one of the N antenna panels 
processes of the embodiments of this application . that has a relatively high priority , at least one of the M 

The foregoing describes in detail the methods of the 55 signals that corresponds to a panel having a relatively high 
embodiments of the present invention with reference to FIG . priority . 
1 to FIG . 3. The following describes communications appa- Optionally , the priority of the panel satisfies at least one 
ratuses of the embodiments of the present invention with of the following conditions : 
reference to FIG . 4 to FIG . 7 . better channel quality of a reference signal indicated by 
FIG . 4 is a schematic structural diagram of a communi- 60 spatial relation information corresponding to a signal indi 

cations apparatus according to an embodiment of this appli- cates a higher priority of a panel corresponding to the signal ; 
cation . The communications apparatus 400 may include : a lower path loss of a signal indicates a higher priority of 

a processing unit 410 and a transceiver unit 420 . a panel corresponding to the signal ; 
Specifically , the processing unit is configured to control higher power of a signal indicates a higher priority of a 

the transceiver unit to : receive configuration information , 65 panel corresponding to the signal ; and 
where the configuration information is used to configure the a smaller index of a panel indicates a higher priority of the 
transceiver unit to transmit M signals in a first time unit , the panel . 
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Optionally , the first information includes spatial relation of the two signals that corresponds to a lower path loss or 
information or path loss information corresponding to the better channel quality ; or transmit , by the terminal device by 
signal , and the transceiver unit is specifically configured to : using a third part of panels in the N antenna panels , one of 

transmit , based on channel quality of reference signals the two signals that corresponds to a lower path loss or better 
indicated by spatial relation information or path loss infor- 5 channel quality of a reference signal indicated by spatial 
mation corresponding to the M signals by using at least one relation information , and transmit the other signal by using 
of the N antenna panels , at least one of the M signals that a fourth part of panels in the N antenna panels . 
corresponds to relatively good channel quality ; or Optionally , when the transceiver unit transmits at least 

transmit at least one of the M signals based on channel two of the M signals by using at least two of the N antenna 
quality of reference signals indicated by spatial relation 10 panels , and a sum of configured power of the at least two 
information or path loss information corresponding to the M signals is greater than maximum transmit power of the 
signals by using at least one of the N antenna panels that terminal device , one of the at least two signals is transmitted 
corresponds to relatively good channel quality ; or at the configured power , and the other signals are transmitted 

transmit , based on channel quality of reference signals at residual power . 
indicated by spatial relation information or path loss infor- 15 Therefore , according to this embodiment of this applica 
mation corresponding to the M signals by using at least one tion , the terminal device can select a panel based on the first 
of the N antenna panels that corresponds to relatively good information and select a signal that needs to be transmitted . 
channel quality , at least one of the M signals that corre- This embodiment of this application provides a solution of 
sponds to relatively good channel quality . determining a signal that needs to be transmitted , and can 

Optionally , a lower path loss of the signal indicates better 20 further resolve a problem that a panel cannot be selected to 
channel quality of the reference signal . transmit a signal in the prior art . 

Optionally , the at least one antenna panel is determined The communications apparatus 400 provided by this 
based on at least one of the following : application may correspond to a process performed by the 

indication information ; terminal device in the method embodiment in FIG . 2. For a 
a pre - measurement result ; 25 function of each unit / module in the communications appa 
the spatial relation information or the path loss informa- ratus , refer to the foregoing descriptions . Detailed descrip 

tion ; tions are appropriately omitted herein . 
the priority of the panel ; and It should be understood that , the communications appa 
the priority of the signal . ratus in FIG . 4 may be a terminal device , or may be a chip 
Optionally , the transceiver unit is specifically configured 30 or an integrated circuit installed in the terminal device . 

to : For example , the communications apparatus is a terminal 
transmit , based on the priorities of the M signals by using device . FIG . 5 is a schematic structural diagram of a terminal 

at least one of the N antenna panels , one of the M signals that device according to an embodiment of this application . For 
has a highest signal priority ; or ease of understanding and illustration , in FIG . 5 , for 

based on the signal priorities corresponding to the M 35 example , the terminal device is a mobile phone . FIG . 5 
signals , transmit , by using a first part of panels in the N shows only main parts of the terminal device . The terminal 
antenna panels , a signal that has a highest signal priority , and device 500 shown in FIG . 5 includes a processor , a memory , 
transmit , by using a second part of panels , a signal that has a control circuit , and an antenna . Optionally , the terminal 
a second highest signal priority , where an intersection device may further include an input / output apparatus . It 
between the first part of panels and the second part of panels 40 should be understood that , the control circuit may be dis 
is empty , and the first part of panels and the second part of posed in the processor , or may be located outside the 
panels belong to the at least one panel . processor and exists independently . This is not limited in this 

Optionally , the M signals include two signals whose embodiment of this application . The processor is mainly 
priorities are the same and highest ; and configured to process a communication protocol and com 

the two signals correspond to one or more same antenna 45 munication data , control the entire terminal device , execute 
panels , and the transceiver unit is specifically configured to a software program , and process data of the software pro 
transmit , by using the one or more antenna panels , one of the gram , for example , configured to support the terminal device 
two signals that corresponds to a lower path loss or better in performing actions described in the foregoing method 
channel quality of a reference signal indicated by spatial embodiment . The memory is mainly configured to store the 
relation information ; or 50 software program and data . The control circuit is mainly 

a first signal in the two signals corresponds to a first configured to perform conversion between a baseband signal 
antenna panel set , a second signal corresponds to a second and a radio frequency signal and process a radio frequency 
antenna panel set , and the transceiver unit is specifically signal . The control circuit and the antenna may also be 
configured to : transmit the first signal by using all or a part together referred to as a transceiver , and are mainly config 
of panels in the first panel set , where a path loss correspond- 55 ured to transmit or receive a radio frequency signal in a form 
ing to the first signal is lower or channel quality of a of an electromagnetic wave . The input / output apparatus , for 
reference signal indicated by spatial relation information example , a touchscreen , a display , or a keyboard , is mainly 
corresponding to the first signal is better ; or transmit , by the configured to receive data input by a user and output data to 
terminal device , the first signal by using all or a part of the user . 
panels in the first panel set , and transmit the second signal 60 After the terminal device is powered on , the processor 
by using all or a part of panels in the second panel set other may read the software program in a storage unit , interpret 
than the panels for transmitting the first signal , where a path and execute an instruction of the software program , and 
loss corresponding to the first signal is lower or channel process data of the software program . When data needs to be 
quality of a reference signal indicated by spatial relation transmitted in a wireless manner , after the processor per 
information corresponding to the first signal is better ; or 65 forms baseband processing on the to - be - transmitted data , the 

the transceiver unit is specifically configured to : transmit , processor outputs a baseband signal to a radio frequency 
by using all or a part of panels in the N antenna panels , one circuit . The radio frequency circuit performs radio fre 
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quency processing on the baseband signal , and then trans- like . The transmitting unit may be referred to as a transmit 
mits a radio frequency signal in a form of an electromagnetic ter , a transmitting device , a transmitting circuit , or the like . 
wave . When data is transmitted to the terminal device , the The processing unit 52 may be configured to execute an 
radio frequency circuit receives a radio frequency signal by instruction stored in the memory , to control the transceiver 
using the antenna , converts the radio frequency signal into 5 unit 51 to receive a signal and / or transmit a signal , and 
a baseband signal , and outputs the baseband signal to the implement functions of the terminal device in the foregoing processor . The processor converts the baseband signal into method embodiment . In an implementation , it may be con data , and processes the data . sidered that the functions of the transceiver unit 51 are 
A person skilled in the art may understand that , for ease implemented by a transceiver circuit or a dedicated trans of description , FIG . 5 shows only one memory and one 10 ceiver chip . processor . In an actual terminal device , a plurality of pro It should be understood that , the terminal device 500 cessors and memories may exist . The memory may also be 

referred to as a storage medium , a storage device , or the like . shown in FIG . 5 can implement each process of the terminal 
This is not limited in this embodiment of this application . It device in the method embodiment in FIG . 2. Operations 
should be understood that , the memory may be integrated in 15 and / or functions of the modules in the terminal device 500 
the processor , or may be located outside the processor and are intended to implement corresponding procedures in the 
exists independently . This is not limited in this embodiment foregoing method embodiment . For details , refer to the 
of this application . descriptions in the foregoing method embodiment . To avoid 

In an optional implementation , the processor may include repetition , detailed descriptions are appropriately omitted 
a baseband processor and a central processing unit . The 20 herein . 
baseband processor is mainly configured to process a com- FIG . 6 is a schematic structural diagram of a communi 
munication protocol and communication data . The central cations apparatus according to an embodiment of this appli 
processing unit is mainly configured to control the entire cation . The apparatus 600 may include : 
terminal device , execute a software program , and process a processing unit 610 and a transceiver unit 620 . 
data of the software program . The processor in FIG . 5 may 25 The processing unit is configured to control the trans 
integrate functions of the baseband processor and the central ceiver unit to : transmit configuration information , where the 
processing unit . A person skilled in the art may understand configuration information is used to configure a terminal that , alternatively , the baseband processor and the central device to transmit M signals in a first time unit , the terminal processing unit may be independent processors , and inter device has N antenna panels , M is an integer greater than or connected by using a technology such as a bus . A person 30 equal to 1 , and N is an integer greater than or equal to 2 ; and skilled in the art may understand that , the terminal device receive at least one of the M signals that is transmitted by may include a plurality of baseband processors to adapt to 
different network standards . The terminal device may the terminal device based on first information by using at 

least one of the N antenna panels . include a plurality of central processing units to enhance Therefore , according to this embodiment of this applica processing capabilities of the terminal device . Each part of 35 
the terminal device may be connected by using various tion , the terminal device can select a panel based on the first 
buses . The baseband processor may also be expressed as a information and select a signal that needs to be transmitted . 
baseband processing circuit or a baseband processing chip . This embodiment of this application provides a solution of 
The central processing unit may also be expressed as a determining a signal that needs to be transmitted , and can 
central processing circuit or a central processing chip . Func- 40 further resolve a problem that a panel cannot be selected to 
tions for processing the communication protocol and com- transmit a signal in the prior art . 
munication data may be built in the processor , or may be Optionally , the first information includes at least one of 
stored in the storage unit in a form of a software program . the following information : 
The processor executes the software program to implement a priority of a signal ; 
a baseband processing function . a priority of a panel corresponding to a signal ; and 

In this embodiment of the present invention , a control spatial relation information or path loss information cor 
circuit and an antenna that has transmitting and receiving responding to a signal . 
functions may be considered as a transceiver unit 51 of the Optionally , the priority of the signal satisfies at least one 
terminal device 500 , for example , configured to support the of the following conditions : 
terminal device in performing the transmitting and receiving 50 a signal to be transmitted by using fewer panels has a 
functions performed by the terminal device in the method higher priority ; 
embodiment shown in FIG . 2. A processor having a pro- a priority of a signal on a physical random access channel 
cessing function is considered as a processing unit 52 of the PRACH is higher than a priority of a signal on a physical 
terminal device 500 , and corresponds to the processing unit uplink control channel PUCCH , a priority of a signal on a 
410 in FIG . 4. As shown in FIG . 5 , the terminal device 500 55 PUCCH is higher than a priority of a signal on a physical 
includes a transceiver unit 51 and a processing unit 52. The uplink data channel PUSCH , or a priority of a signal on a 
transceiver unit may also be referred to as a transceiver PUSCH is higher than a priority of a sounding reference 
device , a transceiver , a transceiver apparatus , or the like , and signal SRS ; 
the transceiver unit corresponds to the transceiver unit 420 a signal that occupies more resource blocks RBs has a 
in FIG . 4. Optionally , a component configured to implement 60 higher priority ; 
a receiving function in the transceiver unit 51 may be a signal to be transmitted by using a higher resource 
considered as a receiving unit , and a component configured bandwidth has a higher priority ; 
to implement a transmitting function in the transceiver unit a signal to be transmitted by using more data layers has a 
51 may be considered as a transmitting unit . To be specific , higher priority , and 
the transceiver unit 51 includes a receiving unit and a 65 a priority of a signal on a time domain resource is higher 
transmitting unit . The receiving unit may also be referred to than a priority of a signal on a subsequent time domain 
as a receiver , an input interface , a receiving circuit , or the 
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Optionally , the priority of the panel satisfies at least one networks ( such as an LTE network , a 5G network , or other 
of the following conditions : networks ) in different access modes . The BBU 72 further 

better channel quality of a reference signal indicated by includes a memory 721 and a processor 722. The memory 
spatial relation information corresponding to a signal indi- 721 is configured to store a necessary instruction and 
cates a higher priority of a panel corresponding to the signal ; 5 necessary data . The processor 722 is configured to control 

a lower path loss of a signal indicates a higher priority of the base station to perform a necessary action , for example , 
a panel corresponding to the signal ; configured to control the base station to perform an opera 

higher power of a signal indicates a higher priority of a tion procedure of the network device in the foregoing 
panel corresponding to the signal ; and method embodiment . It should be understood that , the 

a smaller index of a panel indicates a higher priority of the 10 memory may be integrated in the processor , or may be 
panel . located outside the processor and exists independently . This 

The communications apparatus 600 provided by this is not limited in this embodiment of this application . The 
application may correspond to a process performed by the memory 721 and the processor 722 may serve one or more 
network device in the method embodiment in FIG . 2. For a boards . To be specific , a memory and a processor may be 
function of each unit / module in the communications appa- 15 disposed on each board ; or a same memory and a same 
ratus , refer to the foregoing descriptions . Detailed descrip- processor may be shared by a plurality of boards . In addi 
tions are appropriately omitted herein . tion , a necessary circuit may be disposed on each board . 

It should be understood that , the communications appa- It should be understood that , the network device 700 
ratus in FIG . 6 may be a network - side device , or may be a shown in FIG . 7 can implement each process of the network 
chip or an integrated circuit installed in the network - side 20 device in the method embodiment in FIG . 2. Operations 
device . and / or functions of the modules in the network device 700 

It should be understood that , the network - side device may are intended to implement corresponding procedures in the 
represent any network device communicating with the ter- foregoing method embodiment . For details , refer to the 
minal device , or may represent an entirety formed by a descriptions in the foregoing method embodiment . To avoid 
plurality of network devices communicating the terminal 25 repetition , detailed descriptions are appropriately omitted 
device . This is not limited in this embodiment of this herein . 
application . An embodiment of this application further provides a 

For example , the communications apparatus is a network processing apparatus , including a processor and an interface , 
device communicating with the terminal device . FIG . 7 is a where the processor is configured to perform the commu 
schematic structural diagram of a network device according 30 nication method in any one of the foregoing method embodi 
to an embodiment of this application , for example , may be ments . 
a schematic structural diagram of a base station . As shown It should be understood that , the processing apparatus 
in FIG . 7 , the network device 700 may be applied to the may be a chip . For example , the processing apparatus may 
system shown in FIG . 1 , and performs functions of the be a field programmable gate array ( Field Programmable 
network device in the foregoing method embodiment . 35 Gate Array , FPGA ) , or may be an application - specific inte 

The network device 700 may include one or more radio grated circuit ( Application - Specific Integrated Circuit , 
frequency units , for example , a remote radio unit ( remote ASIC ) , or may be a system on chip ( System on Chip , SoC ) , 
radio unit , RRU ) 71 and one or more baseband units or may be a central processing unit ( Central Processor Unit , 
( baseband unit , BBU ) ( which may also be referred to as a CPU ) , or may be a network processor ( Network Processor , 
digital unit , digital unit , DU ) 72. The RRU 71 may be 40 NP ) , or may be a digital signal processing circuit ( Digital 
referred to as a transceiver unit 71 , and corresponds to the Signal Processor , DSP ) , or may be a micro control unit 
transceiver unit 620 in FIG . 6. Optionally , the transceiver ( Micro Controller Unit , MCU ) , or may be a programmable 
unit may also be referred to as a transceiver , a transceiver controller ( Programmable Logic Device , PLD ) , or another 
circuit , a transceiver device , or the like , and may include at integrated chip . 
least one antenna 711 and a radio frequency unit 712. The 45 In an implementation process , steps of the foregoing 
RRU 71 part is mainly configured to transmit or receive a methods can be implemented by using a hardware integrated 
radio frequency signal and perform conversion between a logic circuit in the processor , or by using instructions in a 
radio frequency signal and a baseband signal , for example , form of software . The steps of the methods disclosed with 
configured to transmit precoding matrix information to the reference to the embodiments of this application may be 
terminal device . The BBU 72 part is mainly configured to 50 directly performed by a hardware processor , or may be 
perform baseband processing , control the base station , or the performed by using a combination of hardware in the 
like . The RRU 71 and the BBU 72 may be physically processor and a software module . The software module may 
disposed together , or may be physically disposed separately , be located in a mature storage medium in the art , such as a 
that is , a distributed base station . random access memory , a flash memory , a read - only 

The BBU 72 is a control center of the base station , or may 55 memory , a programmable read - only memory , an electrically 
be referred to as a processing unit 72. The BBU 72 may erasable programmable memory , or a register . The storage 
correspond to the processing unit 610 in FIG . 6 , and is medium is located in the memory , and the processor reads 
mainly configured to implement a baseband processing information in the memory and completes the steps of the 
function , for example , channel coding , multiplexing , modu- foregoing methods in combination with hardware of the 
lation , or spreading . For example , the BBU ( processing unit ) 60 processor . To avoid repetition , details are not described 
may be configured to control the base station to perform an again herein . 
operation procedure of the network device in the foregoing It should be noted that , the processor in this embodiment 
method embodiment . of the present invention may be an integrated circuit chip , 

In an example , the BBU 72 may include one or more and has a signal processing capability . In an implementation 
boards , where the plurality of boards may jointly support a 65 process , steps in the foregoing method embodiments can be 
radio access network ( such as an LTE network in a single implemented by using a hardware integrated logic circuit in 
access mode , or may respectively support radio access the processor , or by using instructions in a form of software . 
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The foregoing processor may be a general purpose proces- The computer program product includes one or more com 
sor , a digital signal processor ( digital signal processor , DSP ) , puter instructions . When the computer instructions are 
an application - specific integrated circuit ( application - spe- loaded and executed on a computer , the procedure or func 
cific integrated circuit , ASIC ) , a field programmable gate tions according to the embodiments of this application are 
array ( field programmable gate array , FPGA ) or another 5 all or partially generated . The computer may be a general 
programmable logic device , a discrete gate or transistor purpose computer , a dedicated computer , a computer net 
logic device , or a discrete hardware component . It may work , or other programmable apparatuses . The computer 
implement or perform the methods , the steps , and logical instructions may be stored in a computer - readable storage 
block diagrams that are disclosed in the embodiments of the medium or may be transmitted from a computer - readable 
present invention . The general purpose processor may be a 10 storage medium to another computer - readable storage 
microprocessor , or the processor may be any conventional medium . For example , the computer instructions may be 
processor or the like . Steps of the methods disclosed with transmitted from a website , computer , server , or data center 
reference to the embodiments of the present invention may to another website , computer , server , or data center in a 
be directly executed and accomplished by a hardware decod- wired ( for example , a coaxial cable , an optical fiber , or a 
ing processor , or may be executed and accomplished by 15 digital subscriber line ( digital subscriber line , DSL ) ) or 
using a combination of hardware in the decoding processor wireless ( for example , infrared , radio , or microwave ) man 
and a software module . The software module may be located ner . The computer - readable storage medium may be any 
in a mature storage medium in the art , such as a random usable medium accessible by a computer , or a data storage 
access memory , a flash memory , a read - only memory , a device , such as a server or a data center , integrating one or 
programmable read - only memory , an electrically erasable 20 more usable media . The usable medium may be a magnetic 
programmable memory , or a register . The storage medium is medium ( for example , a floppy disk , a hard disk , or a 
located in the memory , and the processor reads information magnetic tape ) , an optical medium ( for example , a digital 
in the memory and completes the steps of the foregoing video disc ( digital video disc , DVD ) , a semiconductor 
methods in combination with hardware of the processor . medium ( for example , a solid - state drive ( solid state disk , 

It may be understood that , the memory in the embodi- 25 SSD ) ) , or the like . 
ments of the present invention may be a volatile memory or It should be understood that , although the foregoing 
a nonvolatile memory , or may include a volatile memory and describes a communication method in downlink transmis 
a nonvolatile memory . The nonvolatile memory may be a sion in a communications system , this application is not 
read - only memory ( read - only memory , ROM ) , a program- limited thereto . Optionally , a solution similar to that in the 
mable read - only memory ( programmable ROM , PROM ) , an 30 foregoing description may also be used in uplink transmis 
erasable programmable read - only memory ( erasable PROM , sion . To avoid repetition , details are not described again 
EPROM ) , an electrically erasable programmable read - only herein . 
memory ( electrically EPROM EEPROM ) , or a flash The network device and the terminal device in the fore 
memory . The volatile memory may be a random access going apparatus embodiments completely correspond to the 
memory ( random access memory , RAM ) , used as an exter- 35 network device and the terminal device in the method 
nal cache . Through example but not limitative description , embodiments . A corresponding module or unit performs a 
many forms of RAMs may be used , for example , a static corresponding step . For example , a transmitting module ( a 
random access memory ( static RAM , SRAM ) , a dynamic transmitter ) performs a transmitting step in the method 
random access memory ( dynamic RAM , DRAM ) , a syn- embodiment , a receiving module ( a receiver ) performs a 
chronous dynamic random access memory ( synchronous 40 receiving step in the method embodiment , and steps other 
DRAM , SDRAM ) , a double data rate synchronous dynamic than transmitting and receiving may be performed by a 
random access memory ( double data rate SDRAM , DDR processing module ( a processor ) . For a function of a specific 
SDRAM ) , an enhanced synchronous dynamic random module , refer to the corresponding method embodiment . 
access memory ( enhanced SDRAM , ESDRAM ) , a synchro- The transmitting module and the receiving module may 
nous link dynamic random access memory ( synch link 45 form a transceiver module , and the transmitter and the 
DRAM , SLDRAM ) , and a direct rambus dynamic random receiver may form a transceiver to jointly implement trans 
access memory ( direct Rambus RAM , DR RAM ) . It should mitting and receiving functions . There may be one or more 
be noted that , the memory in the systems and methods processors . 
described in this specification includes but is not limited to In this application , the term “ at least one ” indicates one or 
these and any memory of another appropriate type . 50 more , and the term “ a plurality of ” indicates two or more . 
An embodiment of this application further provides a The term “ and / or ” describes an association relationship for 

communications system , including the foregoing network describing associated objects and represents that three rela 
device and terminal device . tionships may exist . For example , A and / or B may represent 
An embodiment of this application further provides a the following cases : Only A exists , both A and B exist , and 

computer - readable medium . The computer - readable 55 only B exists , where A and B may be in a singular or plural 
medium stores a computer program , and when the computer form . The character “ generally indicates an “ or ” relation 
program is executed by a computer , the method in any one ship between the associated objects . The term “ at least one 
of the foregoing method embodiments is implemented . of the following items ( pieces ) ” or an expression similar to 
An embodiment of this application further provides a the term indicates any combination of the items , and 

computer program product . When the computer program 60 includes a single item ( piece ) or any combination of a 
product is executed by a computer , the method in any one of plurality of items ( pieces ) . For example , at least one item 
the foregoing method embodiments is implemented . ( piece ) of a , b , or c may indicate : a , b , c , a - b , a - c , b - c , or 

All or some of the foregoing embodiments may be a - b - c , where a , b , and c may be in a singular or plural form . 
implemented by software , hardware , firmware , or any com- It should be understood that , " one embodiment ” or “ an 
bination thereof . When software is used to implement the 65 embodiment mentioned in the whole specification means 
embodiments , the embodiments may be implemented com- that particular features , structures , or characteristics related 
pletely or partially in a form of a computer program product . to the embodiment are included in at least one embodiment 

. 



US 11,337,235 B2 
55 56 

of this application . Therefore , “ in one embodiment ” or “ in function division and may be other division in actual imple 
an embodiment " appearing throughout this specification mentation . For example , a plurality of units or components 
does not refer to a same embodiment . In addition , these may be combined or integrated into another system , or some 
particular features , structures , or characteristics may be features may be ignored or may not be performed . In 
combined in one or more embodiments in any appropriate 5 addition , the displayed or discussed mutual couplings or 
manner . It should be understood that , sequence numbers of direct couplings or communication connections may be 
the foregoing processes do not mean execution sequences in implemented by using some interfaces . The indirect cou 
various embodiments of this application . The execution plings or communication connections between the appara 
sequences of the processes should be determined according tuses or units may be implemented in electronic , mechani 
to functions and internal logic of the processes , and should 10 cal , or other forms . 
not be construed as any limitation on the implementation The units described as separate parts may or may not be 
processes of the embodiments of this application . physically separate , and parts displayed as units may or may 

Terms such as " component ” , “ module ” , and “ system ” not be physical units , may be located in one position , or may 
used in this specification are used to indicate computer- be distributed on a plurality of network units . Some or all of 
related entities , hardware , firmware , combinations of hard- 15 the units may be selected based on actual requirements to 
ware and software , software , or software being executed . achieve the objectives of the solutions of the embodiments . 
For example , a component may be , but is not limited to , a In addition , functional units in the embodiments of this 
process that runs on a processor , a processor , an object , an application may be integrated into one processing unit , or 
executable file , a thread of execution , a program , and / or a each of the units may exist alone physically , or two or more 
computer . As shown in figures , both a computing device and 20 units are integrated into one unit . 
an application that runs on the computing device may be All or some of the foregoing embodiments may be 
components . One or more components may reside within a implemented by software , hardware , firmware , or any com 
process and / or a thread of execution , and a component may bination thereof . When software is used to implement the 
be located on one computer and / or distributed between two embodiments , the embodiments may be implemented com 
or more computers . In addition , these components may be 25 pletely or partially in a form of a computer program product . 
executed from various computer - readable media that store The computer program product includes one or more com 
various data structures . For example , the components may puter program instructions . When the computer program 
communicate by using a local and / or remote process and instructions ( programs ) are loaded and executed on a com 
according to , for example , a signal having one or more data puter , the procedure or functions according to the embodi 
packets ( for example , data from two components interacting 30 ments of this application are all or partially generated . The 
with another component in a local system , a distributed computer may be a general - purpose computer , a dedicated 
system , and / or across a network such as the Internet inter- computer , a computer network , or other programmable 
acting with other systems by using the signal ) . apparatuses . The computer instructions may be stored in a 

It should also be understood that , the terms “ first " , " sec- computer - readable storage medium or may be transmitted 
ond ” , “ third ” , “ fourth ” , and various numbers in this speci- 35 from a computer - readable storage medium to another com 
fication are used only for distinguishing for ease of descrip- puter - readable storage medium . For example , the computer 
tion , and are not intended to limit the scope of the instructions may be transmitted from a website , computer , 
embodiments of this application . server , or data center to another website , computer , server , or 

It should be understood that , the term " and / or ” in this data center in a wired ( for example , a coaxial cable , an 
specification describes only an association relationship for 40 optical fiber , or a digital subscriber line ( DSL ) ) or wireless 
describing associated objects and represents that three rela- ( for example , infrared , radio , or microwave ) manner . The 
tionships may exist . For example , A and / or B may represent computer - readable storage medium may be any usable 
the following three cases : Only A exists , both A and B exist , medium accessible by a computer , or a data storage device , 
and only B exists . such as a server or a data center , integrating one or more 
A person of ordinary skill in the art may be aware that , 45 usable media . The usable medium may be a magnetic 

illustrative logical blocks ( illustrative logical block ) and medium ( for example , a floppy disk , a hard disk , or a 
steps ( step ) described with reference to the embodiments magnetic tape ) , an optical medium ( for example , a DVD ) , a 
disclosed in this specification may be implemented by semiconductor medium ( for example , a solid - state drive 
electronic hardware or a combination of computer software solid state disk ( SSD ) ) , or the like . The foregoing descrip 
and electronic hardware . Whether the functions are per- 50 tions are merely specific implementations of this applica 
formed by hardware or software depends on particular tion , but are not intended to limit the protection scope of this 
applications and design constraints of the technical solu- application . Any variation or replacement readily figured out 
tions . A person skilled in the art may use different methods by a person skilled in the art within the technical scope 
to implement the described functions for each particular disclosed in this application shall fall within the protection 
application , but it should not be considered that the imple- 55 scope of this application . Therefore , the protection scope of 
mentation goes beyond the scope of this application . this application shall be subject to the protection scope of the 

It may be clearly understood by a person skilled in the art claims . 
that , for the purpose of convenient and brief description , for What is claimed is : 
a detailed working process of the foregoing system , appa 1. A communication method , comprising : 
ratus , and unit , reference may be made to a corresponding 60 receiving a radio resource control ( RRC ) signaling , 
process in the foregoing method embodiment , and details wherein the RRC signaling indicates candidates of 
are not described again herein . spatial information of a physical downlink shared chan 

In the several embodiments provided in this application , nel ( PDSCH ) ; and 
it should be understood that the disclosed system , apparatus , receiving medium access control control element ( MAC 
and method may be implemented in other manners . For 65 CE ) signaling , wherein the MAC - CE signaling indi 
example , the described apparatus embodiment is merely an cates one piece of spatial information for a first control 
example . For example , the unit division is merely logical resource set , wherein the one piece of spatial informa 
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tion is one of the candidates of spatial information of processors , the computer program or the instruction causes 
the PDSCH in a current active bandwidth part ( BWP ) , a communication device to perform following operations : 
and wherein the first control resource set is a control receiving a radio resource control ( RRC ) signaling , 
resource set used at least for transmitting scheduling wherein the RRC signaling indicates candidates of 
information of system information , the first control 5 spatial information of a physical downlink shared chan 
resource set is a control resource set whose identifier is nel ( PDSCH ) ; and 
0 , and the spatial information is quasi - co - location receiving medium access control control element ( MAC 
( QCL ) information . CE ) signaling , wherein the MAC - CE signaling indi 

2. The method according to claim 1 , wherein the spatial cates one piece of spatial information for a first control 
information comprises information about a channel state resource set , wherein the one piece of spatial informa 
information reference signal ( CSI - RS ) satisfying a QCL tion is one of the candidates of spatial information of 
relationship with a synchronization signal and physical the PDSCH in a current active bandwidth part ( BWP ) , 
broadcast channel block ( SSB ) . and wherein the first control resource set is a control 

3. The method according to claim 2 , wherein the method resource set used at least for transmitting scheduling 
further comprises : determining a time - frequency resource of information of system information , the first control 
the first control resource set based on information about the resource set is a control resource set whose identifier is 
SSB , wherein the time - frequency resource comprises moni- 0 , and the spatial information is quasi - co - location 
toring occasions of a search space set associated with the ( QCL ) information . 
first control resource set . 12. The non - transitory computer - readable storage 

4. The method according to claim 3 , wherein the method medium according to claim 11 , wherein the spatial infor 
further comprises : monitoring a downlink control channel mation comprises information about a channel state infor 
( PDCCH ) on the time - frequency resource of the first control mation reference signal ( CSI - RS ) satisfying a QCL relation 
resource set based on the spatial information . ship with a synchronization signal and physical broadcast 

5. The method according to claim 2 , wherein the infor- 25 channel block ( SSB ) . 
mation about the SSB is an index of the SSB . 13. The non - transitory computer - readable storage 

6. A communications apparatus , comprising : medium according to claim 12 , wherein the operations 
a receiver , configured to receive a radio resource control further comprise : determining a time - frequency resource of 

( RRC ) signaling , wherein the RRC signaling indicates the first control resource set based on information about the 
candidates of spatial information of a physical down- 30 SSB , wherein the time - frequency resource comprises moni 
link shared channel ( PDSCH ) ; and toring occasions of a search space set associated with the 

the receiver , further configured to receive medium access first control resource set . 
control control element ( MAC - CE ) signaling , wherein 14. The non - transitory computer - readable storage 
the MAC - CE signaling indicates one piece of spatial medium according to claim 13 , wherein the operations 
information for a first control resource set , wherein the 35 further comprise : monitoring a downlink control channel 
one piece of spatial information is one of the candidates ( PDCCH ) on the time - frequency resource of the first control 
of spatial information of the PDSCH in a current active resource set based on the spatial information . 
bandwidth part ( BWP ) , and wherein the first control 15. The non - transitory computer - readable storage 
resource set is a control resource set used at least for medium according to claim 12 , wherein the information 
transmitting scheduling information of system infor- 40 about the SSB is an index of the SSB . 
mation , the first control resource set is a control 16. A processing apparatus , comprising at least one pro 
resource set whose identifier is 0 , and the spatial cessor , wherein the at least one processor is configured to 
information is quasi - co - location ( QCL ) information . read an instruction in a memory , and implement : 

7. The communications apparatus according to claim 6 , receiving a radio resource control ( RRC ) signaling , 
wherein the spatial information comprises information about 45 wherein the RRC signaling indicates candidates of 
a channel state information reference signal ( CSI - RS ) sat- spatial information of a physical downlink shared chan 
isfying a QCL relationship with a synchronization signal and nel ( PDSCH ) ; and 
physical broadcast channel block ( SSB ) . receiving medium access control control element ( MAC 

8. The communications apparatus according to claim 7 , CE ) signaling , wherein the MAC - CE signaling indi 
wherein the apparatus further comprises a processor , con- 50 cates one piece of spatial information for a first control 
figured to determine a time - frequency resource of the first resource set , wherein the one piece of spatial informa 
control resource set based on information about the SSB , tion is one of the candidates of spatial information of 
wherein the time - frequency resource comprises monitoring the PDSCH in a current active bandwidth part ( BWP ) , 
occasions of a search space set associated with the first and wherein the first control resource set is a control 
control resource set . resource set used at least for transmitting scheduling 

9. The communications apparatus according to claim 8 , information of system information , the first control 
wherein the processor is further configured to monitor a resource set is a control resource set whose identifier is 
downlink control channel ( PDCCH ) on the time - frequency 0 , and the spatial information is quasi - co - location 
resource of the first control resource set based on the spatial ( QCL ) information . 
information . 17. The processing apparatus according to claim 16 , 

10. The communications apparatus according to claim 7 , wherein the spatial information comprises information about 
wherein the information about the SSB is an index of the a channel state information reference signal ( CSI - RS ) sat 
SSB . isfying a QCL relationship with a synchronization signal and 

11. A non - transitory computer - readable storage medium , physical broadcast channel block ( SSB ) . 
wherein the computer - readable storage medium stores a 65 18. The processing apparatus according to claim 17 , 
computer program or an instruction , and when the computer wherein the at least one processor is configured to read the 
program or the instruction is executed by one or more instruction in the memory , and implement : 

a 

a 

a 

a 
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determining a time - frequency resource of the first control 
resource set based on information about the SSB , 
wherein the time - frequency resource comprises moni 
toring occasions of a search space set associated with 
the first control resource set . 

19. The processing apparatus according to claim 18 , 
wherein the at least one processor is configured to read the 
instruction in the memory , and implement : 

monitoring a downlink control channel ( PDCCH ) on the 
time - frequency resource of the first control resource set 10 
based on the spatial information . 

20. The processing apparatus according to claim 17 , 
wherein the information about the SSB is an index of the 
SSB . 

21. The processing apparatus according to claim 16 , 15 
wherein the processing apparatus comprises the memory . 

22. The processing apparatus according to claim 16 , 
wherein the processing apparatus is a chip or a terminal 
device . 
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